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RCA\ ICTOR 


Reve 1h IS MASTER'S VOICE 


They bring true listening enjoyment to millions—through 


the finest in modern sound recording methods and equipment 


SHS SEES ESEEESESESESESESESEEESES ESHEETS 


RCA Victor’s modern Vinylite phonograph records are 
... including 
” 


infinitely superior to the old shellac pressings of a few years 

ago. Better in tone quality, distortion, surface noise and 

frequency range. This improvement in quality requires more 
1 ) e I 1 1 


precision than ever before in every step of record manufac- for the original sound 


ture and processing. That’s particularly true of the original 
sound recording and the master discs from which the stamp- 
ers are made. And RCA Victor has found that Audiotape 
and Audiodiscs are an ideal combination to meet the exacting 
demands for today’s high fidelity phonograph records — 
Audiotape for clearest recording of the original sound and 
Audiodiscs for fast, easy processing without loss of sound 


es — « 
_..and @uUdiodises 


for the master recording 


quality. In fact this record-making combination is now being 
used with outstanding success by America’s leading producers 
of fine phonograph records and broadcast transcriptions. 

Whatever your recording work may be, Audiotape and 
Audiodiscs offer you this same sound perfection — the result 
of more than 12 years of specialized experience by the only 
company in America devoted solely to the manufacture of 
fine sound recording media, both discs and tape. 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N. ¥ 
Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables ‘‘ARLAB’’ 


*Trade Mark 


SOSH EEE HEHEHE EE ER ESS 


COCO EEE EEE EEE HEHEHE HEHEHE EEE 


SOSH EEEEEEE EEE HEHEHE EEE EEEE 
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The high-fidelity home music system doesn’t have to be encumbered by a large 
and complicated control unit—as indicated by the complete control section 
of the Bell 2145-A amplifier, described in this month’s Equipment Re- 
port on page 30. Aside from the phonograph turntable and the 
radio tuner—which may be located in a convenient closet or 
bookcase—this small box provides complete control of the 
amplifier. Photographed in the new sound 
studio of Hudson Radio and Television 
Corporation in New York 
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PRECISI ON 
RESISTOR: 


Accuracy from + 1% to 
0.05% as required— 
Any mounting arrangement 


Over 50 Standard 
Types Including: 


wighestaility iy 0082) 
ahonched pairs and S#1° 


"Bulletin R3A 


Shallcross Manufacturing 


Company 
Collingdale, Pa. 











Come again 
Audio men! 


The 1952 IRE Convention 
once again presents some of 
the latest developments in 
audio engineering, on 

4 
Audio Day— 
Monday, March 3, 1952 


The session sponsored by 
the IRE Professional Group on 
Audio is organized by William 
S. Backman, and will be under 
the chairmanship of Dr. Leo L. 
Beranek. It meets at 2:30 P.M. 
in Maroon Hall at Grand Cen- 
tral Palace. 

Papers presented will be: 
“Microphones for the Measurement 
of Sound-Pressure Levels of High In- 


tensity over Wide-Frequency Ranges” 
—J. K. Hilliard 


‘An Instrument for Measuring the 
Time-Displacement Error of Record 
ers 
—E. N. Dingley, Jr. 


“A Method for Measuring the 
Changes Introduced in Recorded 
Time Intervals by a Recorder-Repro 
ducer” 

—J. F. Sweeney 

“Application of Electric-Circuit Anal- 
ogies to Loudspeaker Design Prob- 
lems” 

—B. N. Locanthi 

“A Sound-Survey Meter” 

—A. Peterson 


Also visit the Audio Center 
Exhibits on this same third 
floor, where in special sound 
theatres and exhibits you will 
see the latest audio equipment. 


Registration is $3.00 for non-mem- 
bers, $1.00 for IRE members. 


a novel ar ge eo 
ultrasonic carrier rather than an audio out- 


received 








Come and See 
356 Exhibits 


AS ~~ = Res x a. F 
Radio Engineering Show 
Grand Central Palace New York City 1952 
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systems acoustic feedback 
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l | modulate 


eliminated 
ious us 1 
the loudspeaker 
l is a electrical 
in semi-block form. A microphone 
1 in the unit excites a transmitting 
amplifier, the output of which is sent 
I lard telephone hybrid trans- 
telephone line. Incoming 
line are fed to a receiving 
30-ke oscillator in the 
eceiving circuit modulated by the 
dulated 30-ke 
emitted trasonic trans 
user of the equipment wears in 
I unpowered detector 


w)} 
0-K¢ 


iagram of the 


dio amplifier 


* eat a small, simple, u 
waves, de 
e can hear the 
‘lator later 


il in Fi 


* receiving ampli- 
it substantially 
of microphone 

1one line or line signals 
rcuit. Output from the 
roes to the two 

|, The second 


aries L,, Le, Ls, and Le feed signals to the 
line and to the balancing resistance, which 
matches the line resistance. The two second- 
ary signals, as can be seen by tracing the 
phasing through the two meshes, pass 
through the receiving amplifier input in 
opposite phase and if all the elements are 
balanced they cancel. In practice there is 
usually a slight unbalance, which permits 
some signal to pass from the microphone 
to the modulated oscillator, giving a little 
desirable sidetone. 

rhe detector worn in the user’s ear may 
take any of several shapes, none of which 
involves any electrical elements at all 
Figure 2 illustrates one form, a substantially 
cylindrical metai (nickel silver) shell about 
1.25 cm long with an inside radius of about 
0.4 cm. The left end has a central opening 
with a radius of about 0.25 cm, while the 
right end consists of a slightly dome-shaped 
metal diaphragm with a curvature radius 
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Fig. 2, left; Fig. 3, right. 


of about 0.6 cm. Because of the dome shape, 
any air pressure waves entering the cylinder 
through the opening at the left end can 
cause the diaphragm to flex outward (to 
the right) but rarefactions cannot cause it 
to flex inward. Thus only half of each 
ultrasonic pressure wave will be reproduced 
in a diaphragm motion. When the cylinder 
is placed in the ear with the diaphragm 
facing inward, the device effectively rectifies 
the ultrasonic waves before they reach 
the ear and the ear recovers the modulation 
The ear acts as its own 30-ke filter, of 
course, since it is insensitive to discrete 
30-ke waves. For actual use the detector 
levice is covered with soft felt so that it 


[Continued on page 4] 
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PUSHER TYPE PLATFORM: 


Adjusts simply to 7°—10°—12° rec- 
Ords regardiess of diameter or size 
of spingie hole 


1) No record changing mechanism has 
d | RC- been developed to equal the per- 
ate) e formance of the precision pusher 


99 platform. For records with standard 
i center holes, the pusher platform is 


Py a Pee... the only method that gives positive 
ARRARD Ao 4 | eee 


TWO INTERCHANGEABLE SPINDLES 
CHANGER Easily inserted, the two Garrard 
EST RECORD spindies accommodate all records 
ORLD’S FIN as they were made to be played. (if 
THE WwW user prefers one spindie can be used 
throughout simply by plugging cen 
ter hole of 45 rpm records 
a) Typical Garrard spindle for stand 
ard center holes 
b) Easily inserted wide spindle, tor 
45 rpm records, remains stationary 
when record is played. Only a small 
collar revolves, assuring longer cen- 
ter hole and record wear 






HEAVY DRIVE SHAFT: 


A unique feature! Exclusive with 
Garrard! 

Drive shaft for 33145 rpm and 45 
rpm is heavy, thus obtaining more 
consistent quality at critical low 
speeds. Wows and wavers eliminated. 


BALANCED TONE ARM: 
Paralle! lift tone arm construction 
(kenny true tangent tracking 

isturbing resonance eliminated 


AUTOMATIC STOP: 
insures positive and unfailing action 
at end of any type of record and 
returns tone arm to rest position 


TRIPLE SPEED SWITCH: 
Speed changes are clearly marked, 
easily made. The RC-80 piays 3343, 
45 and 78 rpm. Records are placed 
on the player and simple settings 
made. Action is then completely au 
tomatic, including automatic shut-off 
after last record of any size. 


INTERCHANGEABLE PLUG-IN HEADS: 


Carefully engineered to accommodate 
user's choice of crystal, magnetic 
or variable reluctance cartridges for 
standard and microgroove reproduc 
tion, such as Astatic, Audak, GE 
Variable Reluctance, Pickering, 
Garrard Magnetic, etc 


HEAVY DUTY SILENT MOTOR 
WITH ABSOLUTELY NO RUMBLE: 
peed maintained throughout a wide 
variatic in tine voltage. There is 

appreciable speed variation op 

cold” with a full load 

one record, regard 

less of weight, thickness or diame 
ter of records 


WEIGHTED TURNTABLE 


WC-80 turntable is heavily weighted 
to give flywheel action. No turntable 
cwnbie. No ‘wows no wavering 
rer Foduction 


MUTING SWITCH: 
No sound while changer operates on 
; run-in of run-off grooves. Continuity 


of music undisturbed by noises 
ork 13 
RP. Dept. 3E 164 Duane St., New ¥ SIMPLE INSTALLATION: 


Mounting holes‘ are identical with 
former Garrard models, so that re 
placement is very simple. Unique 

NAME spring suspension 
earning more 


“Triumph ADDRESS 


CONVENIENT START-STOP-REJECT LEVER ¢ 
se cptgrion. het | Cay mt sop ad reject eve ae con 
and hear it in away from tone arm 


tell me, i 
1 can see 


Changer operates on 100/130 and or 200/250 volts, 60 cycles, A.C. 
50 cycle bushing available.) D.C. mode! also now availabie 


Now available for the first time to 

the manufacturers of tape recording 
equipment—the TR16 tape-head 

»rovides fine quality at exceptionally 

oe cost. This means that for the first 
time, you can provide your customers with 
excellent reproduction in even your 
lowest-cost models. 


The TR16 is the result of almost five years 
experience in the development of mass 
production-line techniques for the manu- 
facturing of magnetic recording heads. 
Coupling amazingly low cost with high- 
quality performance, the TR16 is outstand- 
ing in the field of tape recording. Listed 
below are the unique features of this 
magnetic recording-playback head; 


SPECIAL FEATURES 


SHURE BROTHERS, Inc. « 


1. Low cost. 
2. 
3. Compactness. The TRI6 is only .765" wide 


High quality—excellent frequency response. 


by .845” long by .609” thick. 


. Precision-controlled track width may be 


furnished with a track of from .025 to 
-100 inches. 


. Flexibility of mounting. 


Patented by Shure Brothers, Ine. 


225 W. Huron St., Chicago 10, Illinois 
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Model 
TRIG 
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NEW TE2 MAGNETIC ERASE HEAD 
No less outstanding in its contribution 
to low cost fine-quality tape- 
recording is the new Shure erase 
head, Model TE2. 


. May be used for multiple-track applica- 
tions. 

. Utilizes the famous Shure pin-jack pin- 
terminal combination method of attaching 
leads. 

. Ideal for use with pre-recorded tape. 

. Highly recommended for use in dictating 
or low cost playback machines. 

. Effective mu-metal shielding for optimum 
hum reduction. 

- Provides low cost production assembly. 

. Simplifies field repl ft 





- a a ee 


MANUFACTURERS OF MICROPHONES 
AND ACOUSTIC DEVICES 


Cable Address: SHUREMICRO 


fits well and does not cause discomfort he 
cause of the cold metal. The flange at the 
outside end of the unit prevents it from 
entering the ear canal too deeply 

Figure 3 shows another form of rectifier 
\ small ear-fitting tube has two diaphragms, 
one at each end, connected by a light silk 
thread. The thread is maintained at the 
right tension so that when the left dia 
phragm (facing outward) is distended out 
ward by a rarefaction of air it pulls the 
right diaphragm (facing into the ear) in 
direction. But, when the left 
diaphragm is pushed inward by a pressur 
half-cycle, the thread merely slackens 
the right diaphragm does not move 
patent torms as 


he same 


shows several other 


Single-Tube Phase Inverter 


Phase inverters have 
much controversy with respect to 

all frequencies and similar 
one of which the writer intends to 
at least at the moment 
ever, as though the 
diagrammed in Fig 
and it has the 
single 


tubx 
cation as 


been the subject of 
balance 
questions 
get into 
It does look, how 
ingenious new 
4 would balance 
advantage of 


circuit 
well 
using only a 
amplit 
well as phase inversion 
the invention of Kurt Er 
Patent No. 2,571,431 
to Stromberg-Carlson 
The 6BN6 gated-beam 
* circuit. In this tube 
beam through 
he first and third, 


unusually 


yet giving considerable 


circuit 1s 
covered by assigi 

tube is used in 
a sharply focused 
two control 


} 


hich has 


passes 
each of w 
and linear 
No. 2 is an accelerat r 
total cathode 
) a certain maximum 
electron 
remains 


steep 
Grid 
Because the 


is limited t 


transtet 
characterist 
electrode current 
ot the tube 
value by the 
total 


shaped beam, the 


cathode current 
ce spite ch : 
grid No. 1 (« 
plate current increa 
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I 

when t 
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the voltage applied to 


Theretore 
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Fig. 4 


amounts in each case being determined by 
the respective transconductances of the con 
trol grid to the plate and accelerator. This 
transconductance has a high positive value 
with respect to plate and a 
smaller negative value with respect to a 
celerator 

As the diagram of Fig. 4 shows, the input 
signal is fed to grid No. 1 and one output 
derived from the plate in the usual manner 
Since the transconductance of the accelera 
tor 1s negative (its current varying in op 
posite phase to that of the plate), a second 
output may be taken from it; and this 
accelerator output 1s in opposite phase to 
that of the plate, giving, obviously, a phase 
inverter with outputs 180 deg. apart with 
respect to ground common point 

To make the outputs have 
amplitudes, it is only necessary 
the plate and accelerator 


somewhat 


two equal 
to choos 


that 


on page 62] 


resistors so 


[Continued 
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REEVES 
SOUNDSRAR seo. 
ANNOUNCES PRODUCTS. .. 


NEW DEVELOPMENTS. . . 
NEW .RA IN MAGNETIC SOUND 


NEW iweroven SOUNDCRAFT TAPE 


Only Souncraft SPN magnetic recording 
tape with improved formulation has these 
new exclusive features. Available in 

all standard sizes. 

UNIFORM COATING THICKNESS to produce 
the ultimate in sound fidelity. 
PRE-COATED BASE, BUFFED, SURFACE 
LUBRICATED to assure smooth, curl- 

free operation, uniform output level and 
high frequency response, plus years of 
extra service. 


NEW SOUNDCRAFT 5 DRAWER CHEST 
PERMANENT FILING CABINETS — with five 
drawers, constructed of durable, lined 
boxboard, containing 625 or 1250 ft. sizes, 
at no extra cost. Only Soundcraft can 
make this offer. 

BUILD A BETTER TAPE LIBRARY. Recordings 
of fine artists, sound effects, memorable 
events can now be conveniently filed with 
the aid of this new cabinet. 


NEW sounocearr DISCS 


Only Reeves SOUNDCRAFT 
Recording Discs offer the latest 
developments to reduce surface noise to 
the point of inaudibility and produce the 
last word in fidelity, 
INGREDIENTS OF PERFECTION Heavy 
aluminum bases free of imper- 
fections, with flawless mirror- 
like finish, guaranteed flatness, 
fine-grain lacquer which has 
been subjected to micro- Te 
filtration and blended with a 
chemically pure solvents, : - 


PACTORY WITH MAN-MADE WEATHER 


Unlike most discs, Soundcraft REEVES 


Discs are manufactured in a 


weather-controlled factory, t 
under dust-free conditions. | ‘ | | 
Temperature and relative 
humidity are completely regulated. 10 East $2nd Street New York 22, N. THE ONLY 


Sounderaht Disa, becouse of RECORDING MATERIALS PERFECTED — 


these controlled conditions, 


are delivered the year ‘round. AND MANUFACTURED | 
BY RECORDING SPECIALISTS, (7 


Please write Reeves Sourid¢raft for additional inf fi 


dendintinct 





eens! 





4 


AUDIO ENGINEERING @ MARCH, 1952 









































The TURNTABLE 
is the HEART 


of your 
HIGH FIDELITY 


SYSTEM Magnetic Sound Film in Great Britain bulk erasing both the 


h 
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HHUA, 
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let are moved The 


Developments in the field of magnetic 
magnet is subjected to 


sound film in Great Britain are discussed 

You may own the finest pickup, omplifier and O. K. Kolb in an article appearing in 
speaker that money con buy... yet you'll get he November 1950 &. Mot. Pi 
poor reproduction if your TURNTABLE has ex- Tele. Engrs. Available in at Britain place photographic recording for the fin 
A as, Geek ot Gleek heal he +. ue To photographic cord {oO } fin 
cessive wow, hum or rumble! 7 ‘YI : m stock difference ished prints. However, all the recording up 


‘ in the width cc ( first has a  o 
. 1 is 0 the final print will be magnetic, with its 
» ng for its Tu 1d tf secon s 
= co roy “ inna a aine eahile attendant ease of editing, splicing, and re- 
ffers a complete ra fl 


The conclusions react 
bear out practices here in that it does not 
appear that magnetic recording ill dis 


: : eA use of stock 
} I coated for f its idtk } 
Turntable models third 4 l 1 width with 


rang meets tt rial ie other half being 
t high-fidelity equipment and . 994 , "5 Theatre Sound System 
Not every sound system re- rater ith a zit acquer mixture ’ 


expensive turntable pon which a trace of the md level or The new Simplex XL theatre sound sys 

be sae nats csi y om- tem is described in. the May 1951 J. S 
Pere wt Ry r ( f a hard Amer Vot. Pict. & Tele. Engrs By B. Passman 
» appropriate vai and n film tritis l nda ntinental and J. Ward, the article not only describes 
every REK-O-KL t 

st economically-priced model 
rofessional machine is identical price 
S dependent solely upon the type of materials use 


MODEL LP-743 
3-Speed 12” Turntable 


induction type motor, 
designed for smooth, 
vibration-free operation 
Instantaneous speed 
changes without stopping 
turntable or removing 
disc $54.95 Net 


MODEL CVS-12 
All- Speed Continuously - 


Variable Turntable 
Plays all records, 6” to 16” 
and broadcast transcrip- 
tions, not only at the three 
normal speeds, BUT AT 
ANY SPEED from 25 to 100 
RPM. You play your records 
at the EXACT SPEED at a 
which they were recorded, ~ 
or at any variation of speed FEEOBACK 
or pitch which gives you 
maximum pleasure. A 
“must"’ for serious music lovers, pro musicians, . : 
schools, dance studios, etc $84.95 Net him as to bias and response are pre- the equipment, but gives the design phi 
sented. The British film requires about losophy. Important system features include 
MODELS T-12H & T-43H half the bias that t American film needs dual exciter lamps on a turret, 20-db pre 
2-Speed 12” Turntables for maximum outpu e tl nti amplifier feedback, low preamplifier dis- 
Im need lt muct a marate ifier fo onsyn- 
The only 12” dual-speed turn- him needs _— mMuc 4 tortion, separate preamplifier for non yn 
tables that meet the standards American film, Wher system is adjusted chronous inputs and standby, and a multi 
for speed regulation and WOW for flat response i 
yaw gh AA Bs mly the record bi 1, the Ameri The nonsynchronous preamplifier has the 
casters. can film has 10 db higher put with a same changeover features as the sound head 
Recommended for use with ULTRA HIGH FIDELITY rising high-frequer spor while the pre-amps so that phonograph and line in 
Amplifiers and Speaker Systems. Continental film is down 2 db from the out- put facilities do not have to be designed 
put of the British product and has a droop 1 | red into the system by the in- 

. } : 1 nas a 1 anc laywire k 

MODELS MOTOR SPEED PRICE 4 ing low-Irequency response stallation engineer. Also it provides a spare 


T-12 H* aitzetereete 78-33% $119.95 Splicing and erasing techniques appear unit for replacement in the sound head in 
inten to be similar to those used in the United case of failure of one of the plug-in pre 
T-43 H° | svnchroncus 45-33% $119.95 States with the major exception that it [Continued on page 8) 


T-12 oie 78-33% $84.95 
T-43 Pole 45-334 $84.95 














film and purpose power amplifier 






































TABLE | 


See...hear...compare REK-O-KUT Turntables, Preferred Maximum Sound Level in db above 10“ watts per cm 
Phonographs ee Ayn es oe S 

leading Music Stores, Audio-Visual Dealers and Radio P 
Parts Jobbers...or write for latest, free Catalogue. Public Program Engineers 


REK-O0O-KUT CO. 


Men Women Men Women 
38-01 Queens Bivd., long Island City,N.Y 


* Delivery limited to very short supply of Hysteresis motors. 
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THE GATES DYNAMOTE 
Here is the latest model GATES 
DYNAMOTE — os new as next 
fall’s election! 


YOU'RE THERE WITH THE 








Sones Outstanding DYNAMOTE -feotinua 


Three microphone channels 
Public address take-off with level control 
Cue circuit to studios 

A.C. or battery powered 

Instant — automatic — changeover to 
batteries if line fails 

High gain — low noise 

Four inch V.U. meter with dimmer control 
Completely self-contained 
Weighs just 31 pounds with 
batteries installed 

One-piece construction 




















‘3 


Whether baseball or politics, symphony or jazz — 
you can be sure of clean, crisp quality when Dyna- 
moting your “out of studio” shows. 

The GATES DYNAMOTE, originated about two 
decades ago at the advent of the Dynamic micro- 
phone, is each year brought up to date as the latest 
major league standings. — Your 1952 Dynamote is 
the engineers’ choice, the producers’ choice and the 
people’s choice — compulsory, of course, because 
GATES DYNAMOTES are used wherever there is 
broadcasting. 


Heavy political and sports coverage will create 
unusual demands on remote facilities. Recogniz- 
ing this, production on the GATES DYNAMOTE 
has been increased. Orders are being handled 
same day as received in most cases. 


GATES RADIO COMPANY, QUINCY, ILLINOIS, U.S.A 


MANUFACTURING ENGINEERS SINCE 1922 


2700 Polk Avenue, Houston, Texas @ Worner Building, Washington, D.C. @ International Division, 13 E. 40th St.. New York City 
Canadian Marconi Company, Montreal, Quebec 
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These Great Names Use AMPEX... 


American Broadcasting Company 
Apex Recording 
Peter Bartok 


British Broadcasting Corp. 


Capitol Records 


New York & Hollywood 


Carnegie Hall Recording Company 


Fulton Recording 
Gotham Recording Co. 
Gray-O'Reilly Studios 
Ive Capades, Ine. 


Columbia Records, Ine. 
Columbia Broadcasting System 


Concert Hall Society 
Empire Broadcasting Corp. 


Les Paul & Mary Ford 


Zeke 
Mutual Broadcasting System 
Muzak 
Nola Studios 
Peter Lind Hayes 


Manners 
Mary Howard Recording 
MGM Recording 
Mercury Records, Inc. 
Movietonews, Inc. 


amps in the sound head during a run. The 
power amplifiers are unique in that they 
make use of cascode floating paraphase 
phase inverters, and have both voltage and 
current negative feedback to provide low 
distortior id stability without reducing 
he inter npedance of the amplifier 
[wo sizes r amplifier are available 
ne using 807" nd delivering 70 
and the other a low power unit using 
ind capable of handling 20 watts 
put tubes ir ith ses are driven | 
1 ( shows the 
l { the 
designed 
I a drawer 
over oT 
ucCess ‘ ards 
designed veaker systems 
provided to 1 
! for installation in drive 


Radio Free Europe TV Audio Console 
Arturo Toscanini 
Fred Waring Enterprises 
Warner News, Inc. 
Westminister Recordings 
WOR Recording 


\ new audio console f television stu 
dios is described fobert W. Byloff 
the June 1951 R¢ i 

\ removable is provided at t 
back of the console to take five tet 
video monitors, and panels are provided at 
each end of the console for auxiliary ¢ 
These great names and many others use profes- trols and patching. The main console pa 

! row, twelve microphon 
i i i nixer positions each capable of beine sul 
sional quality Ampex Magnetic Tape Recorders . . . | ins ge hae 
nel an meter Above eacl 
phor : t heretore, 1s a anslucent 
SOLD AND SERVICED BY indo his is lighted with the appropri 
ate color as the fader positions are switched 
push button switcl located on the lef 
nel. Also on the front panel 
w, are the three color-coded 
faders, the studio master fader 
note master fader, and controls for studi 
playback and reverberation. Six lever keys 
rovide switching for remotes, preview 
effects filter, and auxiliary circuits 


ft side panel contains tour auxil 


Audio & Video 


730 Fifth Avenue + New York 19, N. ¥ “ll gps gor arora aos 
Plaza 7-309 ' " 


ne faders in a separate mixer 
monitor 1 
he push buttons tor 
submaster circuits 
nel includes ¢ 
rophone equalizer 
se'ectl 


Exclusive in Canada feat cstaroen. Be 
1 mpression cCNharacterist 
Canadian General Electric = I amplifier 
212 King Street, West u the ampiihers, power sup] 
lays and an auxiliary jackfield are 
tained in two separate racks. Placing 


cs 





Toronto, Canada 


In Washington, D. C. 


Gallant Engineering Company 
261 Constitution Avenue 41 in. hig A desk in front of the 


Washington 1. D. ¢ face will take legal-size paper withou 
verhang 


equipment in racks enables the size 
console, without the video monitors 


reduced to 66 in. long, 23 in. deep 


New electrical circuits have been devel 
—— cut along this line ———__—_ oped for the console to permit the flexibil 
ity offered by submastering without exces 


Audio & Video Products Corporation sive losses or change in level with switel 


730 Fifth Ave., New York 19, N.Y. ah tee ger Retest. gonsech 
Please send me details and literature deseribing the is below one half of 


following Ampex equipment: (Check one or both) ise is 77 db below 


Ampex Model 300... [_ | 
Name 


e trequency respo 


Ampex Series 400-A...[_ ] to 13,000 cps 


Automatic Chime Sounder 
Tithe Phe January 1981 4.W’.A. Techy 


view (Australia carries an articl 
W. A. Colebrook on an automatn 


sounding the Angelus and 


Company Name 


Mail Address 
quences 
The unit is operated by a clock mecha 
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There's a big factor showing up in the tape re- 
cording world . . . it's the tragedy of High Main- 
tenance Costs. Many radio stations are confronted 
with the daily ritual of recorder checking and ad- 
justing. Added to the time cost of such inspections 
is the cost of frequent parts replacements and 
loss of program time. 


In contrast, Ampex users find their equipment 
will operate continuously eighteen hours a day 
with but infrequent inspection. Upkeep and re- 
placements are almost nil; heads have remark- 
ably long life. Ampex performance is constant 
over long periods of continuous operation. Long 
life with low maintenance is assured in each 
Ampex recorder by high manufacturing stand- 
ards and complete test of each machine before 
shipment. It all adds up to one sure fact—Ampex 
quickly pays for itself out of savings from lower 
operating costs and added dependability. 





YOU CAN RECORD ON AN AMPEX 
TODAY--AND BE SURE OF IDENTICAL AMPEX 
PLAYBACK A YEAR FROM NOW SeTs. THE PACE 


IN BOTH 
Overall Economy 
and Fidelity! 


oe ae * 
Complete Specifications on Request 


Shown here are the time proven Model 300 Console and 
the advanced Series 400-A. Throughout the field of profes- 
sional audio recording these two Ampex machines are the 
recognized leaders. Model 300 put many a big name artist 
on tape—Series 400-A incerporates many of its features. 


3 \MPEX 


AMPEX ELECTRIC CORPORATION 


REDWOOD CITY ° CALIFORNIA a ‘Ti tZ , / y 
Ax-7t Dealers in Principal Cities Hilap ie ad 


$s T A N DAR D o Ff oe Oo Ce 
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... from the flashing sunlight 
of Mozart to the storm of 
Shostakovich ° 


PERMOFLUXK 
ROYAL EIGHT” WITH 
THE FAMOUS 
BLUE CONE 


ROYAL EIGHT” 


AUDIOPHILES the country over acclaim the clean, brilliant, life-like 
musical reproduction of the Permoflux Royal Eight”...the 8” Speaker 
comporoble to any 12”! Combined with the new Permoflux Corner 
Baffle, Model CB-8-M, the Royal Eight” re-creates original programs 
with even superior sensitivity and fidelity —every instrument in full- 
range tonal balance. Here's Big Specker Performance in a small, 
easy-to-install frame at a sensible price. ($22.50 List, less Baffle). 


See your Radio Parts Distributor or write to Permoflux today for 
full information about the complete Royal Blue Line of 6” to 15” 
Speakers and Baffle Combinations. Ask for Permoflux Catalog J-207 


"Sound in Design!...Sound in Price!" 


PERMOFLUX CORPORATION 4902-aw. crano ave. cuicaco 39, 11. 
236 S. VERDUGO RD.. GLENDALE 5. CALIF. 


Canadian Licensee—Campbell Mfg. Company, Toronto, Canada 
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LETTERS 


Speaker and Microphone Directivity 


to learn 


ito 


alarming 
percolate u 
in the October 
details of the frequency 
iracteristics of a new RCA 
I recent years on 
transducers 
distortion 
‘ g attentior 
a series of articles in Radio Broadcast 
ng’ 1925, the writer pointed out in de 
distortion introduced in an oth 
perfect sound system, by non-unifort 
lar pickup and distribution with vary 
of the pickup and reprodu 
irves on polar 
for both microy 
measurements made at the 
f Wired Radi 
veyond doubt that 
are 1 


t} 
trie 


1 
article 


Olson's 


first i1 
isti ound 
nt ap 
to } 


source I 


mly now be receivil 


th 
trie 


frequency 
devices. ( co-ordinates 
¢ ' 


jhones an 


rencies ¢ 
und 


th 
the 


ither 
urce O ll displaced off 
ixis of the transducer. When both are 
lispl ] attenuations are 


ail 
about 


he listener are 
splaced, the separate 


Thu 


j 
roaucer 


sSatn 


angular position 

would tl ctral distril 

he same " 

speaker, even thou 

perfect system 
! ve , 


} 
Sist 


f 
ot 


vt it 
sh 


nalogue co 
in front 


the 


al 
rtest-wave 
ions strongly throug! 
its axis, and whicl 
(blue, ti ig 
red) waves 
} +} 


Wave 
and 
cal 
Aangies 
speaker 
field where 
the ur 


veyond ni 


the thers 


ght radiatior 
white light of 
device 

sound 
therefore wort! 1 
1 loudspeaker are 


directi 


t in the 
find the 
optical 


me can s 
behind the 
Over-all 
fa are 
oth microphone an 
igned have unif 
characteristic throughout 
audio spectrum of fre t 
frequency-characteristic curves of micro 
! s and loudspeakers should always 
be accompanied by frequency-directional 
curves if they are not to be all but mean 


measuren 


] 
le 


sound-to 


( svstem Ss 
b 
signed so as t rm 


quencie 


phone 


B. F Miessner, 
Van Beuren Road, R.F.D. 2 
Morristown, N. | 


Another New Field? 
Sir 


I suggest that expand 
field of interest overage beyond the 
limits of the audio spectrum. I suggest it 
might well cover the whole spectrum of 
sensory and motor response and control 
This field would include the whole field of 
intelligence or data transmission, probably 
extending from d.c. to 10 me Thus it 
would include all forms of intelligence us« 
fully capable of modulating a carrier, in 
cluding servo, computer, radar, audi 
video, photographic, telemetering, remote 
control, cryptographic, and other miscel 
laneous types of data sensing, recording 
transmitti measuring indicating and 
reproducing systems 


1 
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its 


primary 
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Be Sure of Your Installations Ba . 
: \ o You, 


IN 
Get the CKpliiude Sibled / \ Belden's Golden Anniversary Means 


. —product performance that 

, we, , can come only from a “know- 

RG/U TRAN SMISSION \ ; how”’ that has grown through 
\ actual service since the 


Li tot ia CABLES inception of Radio. 


—an ability to co-oper- 
@ You know what you are doing when you use Belden RG/U Trans- ons eh ey Orr 
mission Line Cables —they’re aptitude rated. They are designed to wires to meet or antici- 
provide desirable electrical characteristics, and rigid control assures 
constant quality. Specify Beld-~ Radio Wires. 
Belden Manufacturing Co. 4689-R W. Van Buren St., Chicago 44, Ill. 


pate industry's grow- 
ing needs. 


In the years that 
follow 


This Belden 


Program Is— 
APTITUDE RATING APTITUDE RATING APTITUDE RATING APTITUDE RATING 


No. 8236 No. 8237 No. 8238 No. 8239 ’ Dc 
Frequency Attenuation Frequency Attenuation Frequency Attenuation Frequency Attenvation 
(Mc) per 100 ft (Mc) per 100 ft (Mc) per 100 ft (Mc) per 100 ft (m™ per 100 ft 


100. 2.65 100. 2.10 100. 1.90 100. 3.10 ’ 3.75 
200. 3.85 200. 3.30 200. 2.85 200. 4.40 q 5.60 
300. 4.80 300. 4.10 300. 3.60 300. 5.70 , 7.10 
400. 5.60 400. 4.50 400. 4.35 400. 6.70 , 8.30 
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EDITORS REPORT 





COMPONENTS 


ECENT DISCUSSIONS regarding the components. s¢ 

lected by those of us who like to “build our own” 

test equipment, amplifiers, power supplies, and 

other electronic apparatus brings to light some interest 

g facts which have rarely been mentioned in technical 
} 


literature from the viewpoint of the constructor 


mn 


In building equipment for commercial sale—such as 

l s produced radio and r\ sets, for example the 
element of cost is of primary importance. The price of a 
tube socket or a resistor is usually measured in cents at 
} 


manufacturing level, but gure is multiphed 


a factor of around five wl finished product 
appears at the consumer level. Thus if a TV set with 
150 resistors should be built with a higher quality 
part costing only one cent more than the competitive 
vrade, this difference alone makes the selling price ot 
the set some seven and a half dollars greater than if the 
low-priced part were used. As another example, it has 
often been said that ock-in tubes never attained their 
deserved popularity because their sockets cost three 
tenths of a cent more than the simpler-to-make octal 

In the construction of amplifiers or test equipment 
on a one-ot-a-kind basis, or even for those hand-built 
units often assembled by the custom-builder, the few 
extra cents—or even dollars—are not of so great impor 
tance. When we consider that the average home- ot 
shop-built amplifier involves a cost measured in dollars 
for the equipment, and probably in tens of dollars for 
the labor of building and testing, it seems desirable that 
we take a closer view of the economic advantage ob 
tained by the use of the minimum-priced components 
Not that we begrudge the labor—we'd be the last to 
suggest that the labor cost be taken into account for 
such equipment as we construct tor our own use but 
the fact remains that it is actually a factor in the over-all 
cost of the finished product. Therefore, when we do use 
a cheaper component, we are risking the performance of 
the unit for a small percentage of saving, and it is doubt 
ful if this is an intelligent practice 

Many constructors are prone to use half-watt resistors 
throughout a circuit, unless the current requirements 
completely preclude it. We believe that any resistor 
which carries direct current—with the possible excep 
tion of a cathode resistor which is usually bypassed, and 
usually of low resistance value—should be at least of a 
one-watt rating. In any case, the resistor should be 
specified to work with a factor of safety of the order 
of four—one which dissipates 0.23 watts should prefer 
ably be a one-watt unit, and so on. The same reasoning 
applies to the selection of tube soc kets, selector switches, 
coupling and bypass capacitors, wire, cable-plugs and 
receptacles, and any other component for which there 
is a high-rated equivalent. 

This practice is followed rigorously by manufacturers 
of equipment for the military services, and for high 
quality home construction it is strongly recommended 
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MAGNETIC TAPE DIMENSIONS 


We have recently had an experience with the dimen 
sions of magnetic tape which led us into an interesting 
inquiry. In the preparation of our weekly “Audio Time” 
over WABF (New York), we encountered one box of 
tape which didn’t fit the tape splicer as easily as pre 
vious rolls, and in one instance, the tape would bind n 
the recorder guides 

Mention of this to the manufacturer resulted in his 
aking complete measurements on the tape, which 
| 


proved to be within the allowable tolerance for widt 
not greater than 0.250 in. and not less than 0.244 in 
This particular roll measured 0.2485. In the discussion 

this problem, we learned that some manufacturers 


rted making tape within the allowable limits, then 


s 


tape heads develop a groove from continued 


passage of tape—the width was gradually decreased in 
small steps so that continued good performance could 
he obtained with succeeding shipments of tape 

\ll of which brings us to the point of this story. .\s 
tape heads wear, performance of the machine may be de 
graded—slightly, perhaps, but measurably. Honing may 
be resorted to in order to restore the pertormance to 
normal, and in professional applications it would he 
desirable that monthly maintenance checks should 
clude some means of determining if the grooves whicl 
wear gradually are contributing to a loss of highs to an 


objectionable degree 


CONGRATULATIONS 


Phe good-music listener gets little enough to keep him 
happy from the programming of most radio. stations 
these days, so the recent addition of WNBC (New 
York) to the ranks of all-night stations six nights a 
week is received with open arms. Broadcasting on both 
\M and FM, NBC's flagship is now bringing all types 
of good music from midnight to six. We may not be 
the first to congratulate WNBC in print, but .4°’s read 
ers in the New York area will undoubtedly be among 
those who derive the greatest pleasure from “Musi 
Through the Night.” 

So far, New Yorkers have been fortunate in having 
the city-owned station WNYC on the air on FM until 
three, with classical music. We are unable to figure out 
why all three of the “good-music” stations in this area 
WOXR, WNYC, and WABF—all elect to play cham 
her music trom eleven until midnight. Such a lack of 
originality in programming is surprising in this day of 
strong competition. Please, couldn't one of them deviate 
from this standardization ? 

While we are at it, we should also congratulate CF RB 
of Toronto on its 25th anniversary, celebrated on Feb 
ruary 19. Unique in that it was the first “batteryless” 
station, CFBR went on the air in 1927, pouring music 
into the airways with power and clarity that was revo 
lutionary in those days. The power on the opening night 
was 1000 watts—it is now 50,000. Again we say, “Con- 
gratulations, CFBR.” 
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CUT CORES 
ely yi 3 


RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
. . .-4-79 MO-PERMALLOY .. . 
SUPERMALLOY . . . MUMETAL 
.-- 4750 ELECTRICAL METAL... 
or SELECTRON (grain-oriented 
silicon steel ). 


RANGE OF SIZES 


Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are available in fifteen standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 


cores—are manufactured to meet 
your individual requirements. 


RANGE OF TYPES 

In each of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
standard tape thicknesses: .012”, 
.008”, .004’, .002”, .001”, .0005”, 
or .00025”, as required. 
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MAGNETIC AMPLIFIERS 

PULSE TRANSFORMERS 
CURRENT TRANSFORMERS 
WIDE-BAND TRANSFORMERS 
NON-LINEAR RETARD COILS 
PEAKING STRIPS... REACTORS. 











MULTI-SPEED 


PENTRON 


TAPE RECORDER 


Selected by broadcasters and sound studios 
as the best portable tape recorder for hi-fi 
recording. 

Range—50 to 8000 cycles at 742” 

50 to 5000 cycles at 334,” 
Push-Button Control for speed change. 
Rewind @ Forward—70 sec. for 1200 ft 
Amplifier—Auto. equalization at both speeds. 
Heads—Single or dual track. 

Editing Key—Erases or corrects recordings. 
Weight—Only 27 pounds. 


$179.50 


Complete 
Write for Complete Specifications Today! 
THE PENTRON CORPORATIO 


221-AE EAST CULLERTON § CHICAGO 16, ILL. 
IN CANADA @ ATLAS RADIO CORP., LTD., TORONTO 
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How Good is an 
Audio Transformer 


HILE THE USE of audio transformers 
in a modern home system am- 
plifier is generally restricted to the 
one between the output stage and the loud 
speaker, the consideration of the quality of 
this important component must take into 
account all of the general characteristics 
of transformers as a class 
In order to 
parameters ot 
transtormer—or ot 
other unit of electronic equipment or trans- 
(pickups, 
engineers 
circuits. By this 
characteristics can be 


music 


study the effect of various 
the design and construction 
of a practically any 
ducers 


etc.) 


speakers 


microphones, 
make use of equivalent 
means, the performance 
determined with a 
fair degree of accuracy throughout the en 
tire audio spectrum, and corrections may 
be applied to improve the product 
Equivalent circuits for tran 
ally ignore the step-up or step-down ratio 
of the winding, with the assumption that 
this job is done perfectly—which is prac 
tically the case. Thus it is possible to draw 
of the 
ics of a transformer except that of voltage 
and to assume that the 
is equal to the input volt 
age, mocified by the characteristics of the 
transformer itself, multiplied by the step-up 
or step-down ratio of the number of turns. 
In doing this, all of the qualities of the 
“referred” to the 


tormers usu- 


a circuit which has all characterist- 


raising or lowering, 


output voltage 


secondary winding are 
primary 

If a capacitor of a certain value is con- 
nected across the primary of a transformer, 
it will have a given effect upon the per- 
formance. If the same capacitor is con- 
nected across the secondary, 
be multiplied by the impedance ratio of the 
windings—the impedance ratio being the 
square of the turns ratio. In a similar man- 
ner, all of the characteristics of the sec- 
ondary may be referred to the primary for 
ease in making the calculations. This re- 
ferral is much like converting dimensions 
into the same terms—if we are speaking of 
two packages on a comparative basis, we 


its effect will 


do not say that one weighs sixteen ounces 
and the other weighs two pounds, but in- 
stead, we say that one sixteen 
and the other thirty-two, so that 
the weights can be compared readily 
The important characteristics of a trans- 
former which means the 
energy consumed in magnetizing and de- 
magnetizing the with each cycle; 
winding resistance, or the losses due to the 
actual resistance of the copper wire mak 
ing up the windings; interwinding capaci 
tance, or the effect of capacitance between 
adjacent layers of the primary and second- 
ary windings; to ground or 


weighs 


ounces 


are: core loss, 


core 


capacitance 


which 
formance ; 


core, affects high-frequency per- 
and leakage reactance, which is 
a factor based on the degree of coupling 
windings—in effect, a 
measure of the lack of perfection in trans- 
former action 

While the performance of a transformer 
may be considered perfect (almost) at mid- 
frequencies, the performance at the high 
and low frequencies is what makes the im 
portant difference between a good unit and 
a poor one. In order to have good low- 
frequency response, the primary must have 
a high value of inductance. This is likely 
to increase winding resistance appreciably, 
and so makes a large transformer neces 
sary. A high step-up ratio makes a greater 
number of turns on the 


between the two 


with 
greater capacitance to ground, which re 
duces high-frequency 
ceptional care is taken in the construction 
And, unless windings are interleaved, it is 
probable that the leakage inductance will 
be high, also affecting high-frequency re 
Leakage inductance ap- 
pears as a series inductance in the second- 
ary circuit—having little effect upon lows 
but decreasing the highs appreciably 

This article is the first of a 
three which will deal with transformers, 
and particularly with their uses in audio 
applications, since power transformers have 
mainly because 
Irequency 


secondary, 


response unless ex 


sponse adversely 


series ot 


fewer problems of design 
they work at only one 


Pickup Tracking Error 


Phonograph performance is affected by 
a large number of factors—not the least of 
which is the imperfect position of the stylus 
with respect to the groove. Almost with- 
out exception, phonograph records are cut 
by a stylus which moves laterally along a 
radius of the disc, thus remaining per 
fectly tangent to the groove at all times 
However, in practically no instance does 
the pickup move along the same radial line, 
but instead it moves along the arc of a 
circle which is planned to lie as close to a 
radius as possible. If the pickup arm were 
infinite in length, the stylus would follow 
a straight line, but this is certainly not 
practical for the average phonograph. Sev 
eral patents have been issued over the past 
twenty years or so on devices which would 
cause the pickup to track on a straight 
line, but most of these involved highly 
complicated structures which would un 
doubtedly introduce troubles than 
the one they would cure 

An inspection of the geometry of the 
pickup will show that when a straight arm 
is used the axis of the arm is not tangent 
to the groove at more than one place, and 


page 49] 


more 


[Continued on 
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20° BELOW ZERO! 


Climate does not cripple 


THE MAURER 16mm. 


ae 


t¢ 
Read 


> 


es) ’ THE MAURER 1GMM., designed specifically 
This remarkable photo shows the Maurer 16mm. Professional Sor professional use, cyuipped with peeel- 


sion high-power focusing and view-finder, 


Camera shooting a scene at twenty degrees below zero... one hun- Standard equipment includes: 23$° dic 
g d | = 
dred and fifty feet down in a marble quarry! ERS SSUES, SS ee Ree, 


view-finder, sunshade and filter holder, 


But that Maurer is getting perfect pictures... it was designed not one 400-foot gear-driven film magazine, @ 

“ oor : ’ ope A @-cycle 115-volt synchronous motor, one 
to “freeze up.” The Maurer 16’s dependability under all condi- 8-freme handcrank, power cable and e 
tions is only one of many reasons why the nation’s top professionals lightweight carrying case 


choose this fine camera for all phases of professional motion pic- 


ture production. 
Hair-line accuracy... precise high-power focusing...the 235 
dissolving shutter ...and many special exclusive features all add 
up to finer motion pictures with the 
Maurer 16mm. Top results mean 
economical results too! 
Write us for more information 2 
about how the Maurer 16mm. can 1 
THE wope, 


answer your motion picture pro- 


ODEL F Ppiy 
f 
duction problems. SYSTEM AND CaLvayg ee ceROME OPTica, | THE 16MM. SOUND-CN-FILM RECORDING 
Wight modulating @eelEh A. comp) SYSTEM combines the highest fidel 
Phot *ME unit for wn °mplete combines the highest fidelity in 


8Taphi. ! or 
@nles ally upon ding sound lomm. recording practice with wide flexi 





* MO sn Standar, 
ial ser 1 film, pe bility and extreme simplicity of operation. 


(othe 7 CrVicin os 
m a iT r e r ther than rec, rding leap), “Pare parts 
andand fener mtorr liciares / 


’ x 
4 rR — 
A. MAURER. ine. 
37-01 31st Street, Lohg Island City 1, New York i ailiate 
7? South Robertson Bivd., Los Angeles 35, Californic 
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Kind 


men ! 





Wire kind of men are the 2500 scientists and engineers of 


Bell Telephone Laboratories? 


They are men of many types, yet they work well together, for 
all have good minds as a foundation, years of study in the funda 
mentals of their science and in the methods of research and design. 
Vital, too, is their teamwork — for without the co-operation of many 
individuals the products of research and development could never 
be perfected. 

Above all else these men have “the spirit to adventure. the 


wit to question, and the wisdom to accept and use.” 


Such men can develop the world’s finest telephone systems 


and have done so. 


Perhaps there is a place among them for you. Write the Employ- 
ment Director, Bell Telephone Laboratories, New York 14. 


BELL TELEPHONE LABORATORIES 


© EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 





Pickup Tracking Error 


EDGAR M. VILLCHUR 


Misconceptions on the subject of tracking error are many, and recent 
articles have been sparse. The author presents a lucid analysis of track- 
ing error and its effects upon distortion in phonograph reproduction. 
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the offset the 
cartridge in bent arms’. The force trying 
to carry the stylus away from the arm 
pivot tends to turn a swivel-type stylus 
face the pivot But the 
cartridge held by a bent arm cannot, by 
nature of its mounting, 
the pivot. Thus the lateral position of the 
stylus following an unmodulated groove 
s not center line of the cart- 
stylus at lateral 
of its normal play 
bias in 
tem 


distortion is angle of 


assembly to 


the ever tace 


along the 
rl and the 
not at the centet 
Figure 3 illustrates this 
a pickup and in an 
made up of two linked rods. 

The amount of bias is directly pro 
portional to the compliance of the coup 
ling between stylus and pickup and to 
the angle of offset of the cartridge. It 
will become significant only if the mov- 
ing element of the cartridge is driven 
non-linear operation, 
in which case asymmetrical or even- 
harmonic distortion ts l. It is 
far less consequence than the first type 
of tracking distortion, or offset arm 
design would offer no advantage, but 
it constitutes a second reason for making 
offset arms as long as possible and with 


rest 1S 


angular 


analoge us Sy 


into region ol 


generate 


a small angle 


Arm Design and Mounting 

lhe approximate solution to the track- 
ing problem is to use a tone arm as long 
as can be afforded, to locate the pivot 
in that position which produces the least 
variation of between arm and 
groove (ignoring the absolute values of 
the angles) and to then offset the pickup 
from the arm to bring the center line 
of the cartridge or element to tangency 
with the grooves at selected radii. The 
most popular misconception about the 
offset arm is the belief that it is the bend 
in the arm which produces the reduction 
in tracking angle variation, due to a 
“virtual pivot” or other fancied cause 
The variation in groove-pickup angle 
for any arm of given length, mounted 


angle 


‘G. A. Briggs, Sound Reproduction, 2nd 
ed., Wharfedale Wireless Works, Bradford, 
Yorks. Quote on page 206 from a paper by 


W. J. Lloyd 


at a specified point, must be the same 
whether the arm is straight, bent, or 
shaped like one of the snakes of an 
ancient Egyptian head-dress. This be- 
comes clear if we think of a bent arm 
forming a rigid triangle with the line 
from pivot to stylus. The angle between 
iis line and grooves oL different radi 
representing tne tracking of a straight 
arm, must vary exactly the same amount 
as the angle between the grooves and the 
offset pickup. Improvement in tracking 
can only result from the shift in pivot 
mounting which the offset allows us to 
make 

It is possible to choose a mounting 
point for a given arm such that the arc 
swept across the record intersects the 
grooves with minimum variation of 
Figure 4 shows the arcs produced 
by the same arm from different pivots 
Considering only the variation in angle 
at which the are encounters each groove 
it will be seen that arc 3 has the best 
tracking. The graph ot tr icking ingle 
versus radius indicates that ares 1 and 2 
decrease their intersection 
with each groove ipproach the 
center, while are 3, representing a posi- 
tion of the pivot which “overhangs” the 

past the turntable spindle, de- 

creases its intersecting le only up 
to a minimum point and then increases 
the angle again as further progress to- 
ward the center is made. The fact that 
the intersecting angle goes through a 
minimum point that for some 
angle values before the minimum there 
will be an equal value after the mini 
mum 

It would not be feasible to mount a 
straight arm to sweep arc 3, because al- 
though the variation in angle is small 
the actual angle at which the pickup 
would be held is far from the tangent. A 
positional bias is therefore applied to the 
pickup element by offsetting it 8. We 
have already seen that the variation in 
intersecting angle is independent of arm 
shape, and so we will not lose the ad- 
vantage of minimum variation by this 
offset, while we gain correction by this 
method for the absolute value about 
which the tracking angle varies 


angle 


angles of 


as they 


stylus 


ang 


means 
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Fig. 2. Distortion 
caused by tracking 
error arrows indicate 
maximum stylus dis- 
placement relative to 
pickup. 
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Zero tracking error may be achieved 
at two points: at the groove for 
the offset makes a pertect 
and at its mate on the other side of mini- 
mum. The points of zero tracking error 


(determined by the angle of offset) and 


which 


correction, 


the groove radius at which the mi 


imum 
angle occurs (determined 
mounting ) 

pertormance 


concerned 


intersection 
by the _pivot 
for optimur 
justments are 


are adjusted 
These ad- 


keep ng 


with 


rather than 2 alone 


sible 


Tracking Equations 


ter- 


The tracking equations of most 
hich furnish infort 


est are those whic ition 
angle 


ven arn 


on optimum offset correct pivot 


mounting tor a gi and the track- 


ing error and distortion of a 
tem. B. B 


forms of some of the foregoing equations 


given sys- 


Bauer? has derived general 
in a clear and interesting article to which 
the reader is rhe 
below apply only to twelve-inch records 
and have had sn 

1 1 


nificance dropped 


referred equations 


ill decimals of no si 





a UNMODULATED GROOVE 


S—— NEEOLE TIP 
>) 
— NEEQLE PIVOT 


7 
/ 
AK PICKUP 


hy / caRTRIOGE 











Fig. 3. (A) Pickup bias due to cartridge offset, 
and (B) analogous mechanical system illustrat- 
ing pickup bias. 


Optimum offset angle 8 for an arm of 


length / inches (pivot to stylus tip) is 


8 a. Raiiades 

The overhang D (the distance from 
spindle to stylus) of such an arm, or of 
with a larger angle of offset 
designs have considered 
mum tracking error without 


in arm 
mini 


(some 


reterence 


*B. B. Bauer, “Tracking angle in phono 
graph pickups,” Electro March 1945 


p. 110 


nics, 
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to the need for better tracking 


inner grooves) should be: 


/ i 


LW: ( 


ind when § is t ptimum Fig. 5. Basic oblique 

17° ; 5 triangle used in de- 

deg., the expre rsimplifi > termining tracking 
characteristics 


rhe eauations t ire inaccurate 
vy arms whose ang! ) iffset is less 
than the optimum { or arms in which 














eS 35% 


QF vO we 


TRACKING ANGLE 


| , —=(DEGREES) 


As would be expected from the track he tracking distortion produced in a 
ing curves of Fig. 4 optimum mounting standard commercial pressing by a prop 
. the straight arm requires that the nounted 8&-inc¢ 
needle be underhung by an amount levy. maximum error at the outer 


which places the point of periect track vy lee. maximum at the inner) 


GROOVE 
RAOIUS 
(INCHES) 





h straight arm (17- 





ing at the inner grooves may be expected to be of the order of 6 
Phe tracking error 2 of a given sys ver cent on loud passages. A correctly 
tem at a groove of radius r is equal to ened offset tone arm of the same 
1 will reduce the tracking error and 

tion by a factor of six 


rhe derivation is simple and interest APPENDIX 


ing enough to be included in the appen- PY eee ag eee oe 
dix. Maximum a over the record may Atte teltanates Coco Mis, 0) 

be found by checking at the three radius 

values at which maximum error could 

occur: the inner groove, the outer 

groove, and the groove at which the 
angle of intersection with the arc of the 
tone arm reaches a minimum and begins 











to increase again rracking error at the 
first two points is found by using 1.75 
inches and 5.75 inches, respectively, for 
the value of r. The radius at the third . if 
point can be solved for after setting the oe 
Ox 
partial derivative z= equal to zero, and The ability of a pickup and tone arm to 





Fig. 4. Tracking angle variation of the same arm 
at different pivot mountings 


8 is between 2/3 of optimum and opti 
mum we must change the expression to: 
is equal to: maintain good stylus-groove contact is 

often referred to as tracking capability, 

and the weight required to keep the stylus 

properly seated is called tracking pressure 

The main tracking distortion is sec These expressions would seem to have 
ond harmonic. On a basis of stylus 
velocity change, the per cent distortion 


something to do with pickup tangency, but 
they do not. Stylus seating at normal track- 
And for arms whose offset angle is is ing errors is almost independent of tan 
less than 2/3 of optimum we use: gency. The term “tracking” is used in two 
different ways in relation to tone arms: it 

i < 100 | per cent has a literal meaning which relates to seat- 
D . ing of the stylus in the track of the groove; 

frequency of the signal incps and a technical or mathematical one, which 

amplitude of maximum reiers to maintenance of a constant tan 

The equation for a straight arm, with groove modulation in gency relationship between two variables, 
8 equal to zero, becomes inches (.004 inches at 250 the pi kup axis and the groove at the point 
cps would be typical of 78 of stylus contact. In the latter application 
| r.p.m. commercial records the word is used in the same way as when 

D 261 containing loud passages. ) it describes the behavior of one section of 
tracking error in degrees a variable capacitor, which “tracks” or 
r.p.m. of turntable > a constant capacitance relationship 


} 


Values from Ralph P. Glover, “A record 
radius of groove to another section with which it is ganged 


saving pickup,” Electronics Feb. 1937, p. 31 
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How Good is an Audio 


Transformer ? 


N. H. CROWHURST 


A thorough understanding of transformers is essential to the selection of the proper type 
for any particular application. The fundamentals are here presented by the author to intro- 
duce the series on one of the most important components in high-quality audio equipment. 


to desig ‘ er 10 wa 
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ive the 1 t turn more power 
ign must in fact be suited s ratsed 
rticular job in hand. To help maller 
component ts sanie 
le circuit or 
intended, e.g 10,000-ohin only signals 
grid,” together with some he low-tfrequen 
ent frequency range. This spectrum enables 
more informative, but a still tur to be employed 
and more detailed understanding ot t full 
o transformers will enable them t say, 60 eps 
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output 
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nait ( 1 push-pull), the core 


through one 
vice, but no transtormer he 
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device because it e this polar 
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It is the designer's job to see that thes manutacturer | 
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then the user can get the best pertort 
ince from the component by follow 
the manufacturer's recommendation 


to circuit value But it woul 
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ippl 
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good transformer, connected imto a ‘ nicrophone 

cuit unsuited for it, will give poor 1 an advantage 
sults, but cort nderstanding o designed being « mall size. For inter 

problem help rectify these f stas transformer here appreciable Fig. 2. Equivalent circuit for low-frequency cut 

ciencic voltag wins ! red. a slightly off, in a direct-coupled a.f. transformer. (A 

; may be necessary Complete arrangement: R, = primary source 

impedance; R secondary load impedance 

B) Simplified equivalent of (A): R = parallel 

combination of R,, Ry, and R 
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How Big Must it Be? 

\ popular fallacy has been that audio 
transtormers always follow the prin leakage inductance, and = interwi 
big 


a: seh eS Soe 
ever the better Somet re capacitance 
tial to quality, but tor other (gr ea a ee 


1; , ; ; s . 
ipplications — th maller component i referred to one winding when consider 


ciple “the 
size is essen he 








the better one ing their effect. If the primary is the 
All modern transtormer core mate chosen reference winding, then elements 


rials have a well defined saturation . actually due to the secondary winding 
densitv. Magnetization above it will con Equivalent circuit of audio transformer he “ 
. m primary inductance ’ ; 
siderably distort the current wavetorn n . eakage inductance ferred” in value by a factor of the 
P 1 primary resistance 

te capacitance secondary ratio squared Suppose the ratio is 

ooh “ ‘ . . ~ : nterwinding resistance step-up. then secondary winding resist 
* 82, Canterbury Grove, Li ndon, S.E. 27, capacitance core loss referred I I . 5 
to primary 














or its associated circuit must 
and the distortion will reflect into 


Enaland ance is divided by 9 and its capacitance 
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order 
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3: 1 ratio ence the effect 
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winding 
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| on Fig. 3. Low-frequency 
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Fig. 6 (left). Equivalent circuit for high-fre 
quency cut-off in a step-up transformer, and 
Fig. 7 (right), in a step-down transformer 
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Fig. 4 (left). Equivalent circuit for low-fre- 

quency cut-off in a parallel-fed a.f. transformer gohm 

C. = coupling capacitor. Fig. 5 (right). Re 40,000 ohm 

arrangement of Fig. 4 to show it as a resonant | 
circuit 
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than design values introduces high series changing «¢ 
due to while R; fixed by 
connection to higher impedances results remaining possibilit 
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netization parallel re 

In generally sistance of these two will the Lf 
results in a cut-off, extending the frequency 1 
sponse as well With a direct-coupled 
number of turns where the core is polarized 
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At low frequencies. the effect of L« 
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Design and Construction of 
Horn-type Loudspeakers 


WAYNE B. DENNY 


Part |. In the never ending search for good clean bass, builders are turning more and 
more to the exponential horn—not admirably suited to furniture designs. The two 
presented by the author should be pleasing, both acoustically and aesthetically. 


UMEROUS REQUESTS for information 
about a speaker described by the 
writer in a previous article? have 
indicated that there are many audio en 
thusiasts would like to construct 
horn speakers for their own use but who 
hesitate to do so without a better under 
standing of the theoretical and practic ul 
derations which must be taken into 
wccount if results are to be satisfactory 
Actually, there is nothing mysterious o1 
esoteric about the design and construc 
tion of horn-type loudspeakers. The de 
1 of a satisfactory unit requires no 
great mathematical ability. The 
struction requires no more than a mini 
mum of woodworking ability as far as 
mance is concerned. Of 
if appearance is a factor, the 
a cabinetmaker may be em 
the visible part of the struc 


} 
who 


cons 


con- 


icoustical perfor 


Theoretical Considerations 
The acoustic horn can best be thought 
of as a transformer which accepts sound 
energy at its throat and delivers that 
energy in somewhat different form 
mouth of the horn. The motion of 
in the constricted portion of the 
the throat is characterized by 


same 


it the 


Department, Grinnell College, 

“For the discriminat 

input system,” 
1950 


audio 
January 


\upbIo 


relatively high velocity and displacement 
amplitudes. However, the amount, or 
mass, of air which moves in this manner 
is small because the cross-sectional area 
of the horn is small near the throat. In 
contrast to the motion of the air in the 
throat, the motion of the air at the 
mouth of the horn is characterized by 
relatively low velocity and di 
amplitudes but the mass of air moving 
in this region is much larger. An anal- 
ogy 1s often made between the acoustic 
horn and the tmpedance chan j 
erties of an electrical transformer. Thus 
step-up transtormer ac 
h current 
delivers that 
of course) at low 
The funda 
the acoustic horn 
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splacement 


jing prop 


for example, a 


cepts electrical energy at hig 


and low voltage and same 
energy (minus losses 
current and high 
mental purpose of 
to match the 
diaphragm of the driving 


voltage 


impedance ¢ 


impedance of the space 
sound is to be propagates 
This analogy 

further. A ge trans 
former must be designed so that its 
frequency characteristic is essentially 
flat over the entire range. An 
ideal horn would have a similar fre 
quency cl Electr trans 
formers available which are 
nearly perfect in this respect but it is 
found that it is difficult to cover the en 
tire audible spectrum with a single horn 
if total space occupied by the horn is 
to be kept within 


may 


wd audio frequency 


1 
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aracteristic ical 
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Fig. 1. The rate of expansion of an exponential horn, related to its mathematical expression. 
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ul ceptable limits. The 


physical shape is another factor which 
must be considered in the design of a 
practical horn. For these and other rea 
sons it is convenient to use two or more 
separate horns designed to 
but a portion of the audible spec 


each one 
cover 
trum 
The two design 

pe an size, The shape 

will be considered first. Theory and ex 
perience* indicate that the most 
factory shape is the so-called exponential 
horn. An exponential horn is best de 
fined vs the following 


} 
equation 


factors to be con 
sidered are sha 
] 
| 


Satis 


as one which ob 


cross-sectional area at any 
point in the horn 

cross-sectional area at a 
distance x from the 
point where 4, 


ured. (A, > A,) 


1s meas- 


flare constant 
2.718 
| 
! 


the base of natural 


ogarithms 


The application ot this 
shown in Fig. 1 
For design purposes it is convenient 
1 


to tet e 4 


| 


equatior 


From a table of ex 


ponentials 


kxg=0.7 (2) 
In Eq. (2), q represents the particular 
increment of horn length in which the 
irea doubles. For a true exponential 
horn the area doubles for this increment 
of length no what particular 
value is chosen for A, (or A,). 

Che value chosen for xg depends or 
the lowest frequency for which the horn 
is to be used. This is called the cut-off 
frequency, f,, where 

xf ke (3) 
velocity of propagation of 

sound in air (about 13,200 

inches /second ) 
is chosen, k may be determined 

(3) and then xy may be found 
> 


matter 


where 


After f 
from Eq 


from Eq. (2) 


Let f 


Then & 
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and 
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Sons, Inc., 


Lawrence E. Kinsler 
Frey, Fundamentals of 
York: John Wiley and 
Ch. 11 
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07 18 
0.038 
approximately 

Therefore the cross sectional 
area of an exponential horn 
should double every 18 inches in 
order to reproduce frequencies 


as low as 40 cps 


Finally, « inches, 


Other Considerations 


rhere are three other considerations 
about horn shapes that should be men- 
tioned. The first has to do with slight 
deviations from the exact rate of flare 
Experience indicates that for 
high-frequency horns (tweeters) the 
shape of the horn should conform as 
nearly as possible to the design criteria. 
Since high-frequency horns are small, 
this requirement presents no great prob- 
lem. For low-frequency horns (woofers) 
considerable latitude seems permissible 
provided that the deviations are small 
compared with the shortest wavelengths 
to be used. Actually, there is some ad- 
vantage in making a low-frequency horn 
with different rates of flare in different 
portions of its length such 
should be and not 


chosen 


However 
deviations gradual 
abrupt 
Another 
horn is the 


factor in shape of the 
effect of folds or bends. At 
frequencies there is little dif 
between a straight horn and 
folded horn because differences in path 
length in different parts of the horn are 
all compared to wavelength \t 
r frequencies, however, this is not 
Different porti wave 
| different distances from the throat 
trouble 
path 
half 
Under ition it may 
that ther \ 1 be marked 
ilarities in i 
in the directional characteristics of 
rn. It is convenient, therefore, to 
long, folded horns for the reproduc 
1 to use short 
reproduction of 
and higher fre 


the lower 


ference 


rave 


t 

te mouth of the horn and 

ccul vhen this 
| 


ength approaches of 


‘ difference in 
1 : 

l exceeds one 
igth 


he expected 


waveie 


requency response 


tion of low frequencies an 
straight horns for the 
the middle 
situation can be summarized by saying 
that a folded horn has an upper limit 
to its frequency response as well as a 
low-frequency cut-off 


juencies he 


things should 
be avoided in the design of folded horns 
when they are to be used exclu- 
sively at low frequencies. In no 
should the shape ot the horn be favor- 


here are certain 


even 


case 


able to the generation of standing waves 
which are likely to occur whenever there 
is Opportunity for sound waves to 
back and forth two 
parallel surfaces. This type of resonance 
can be avoided by taking into account 
the laws of reflection 


bounce between 


The last factor which should be con- 
sidered about the shape of the horn is 
the shape of the cross-section. Horns 
need not be circular. They can be square, 
rectangular, or triangular. Different sec 
tions of the horn can have quite different 
However, the design 
should avoid abrupt changes: changes 
should be gradual throughout the length 
of the horn 

The question of horn size will be con- 
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speaker with duplex horn, with basic dimensions 


amount 


power into a s1 ll! throat 
uch conditions the variatior at 
ipproach the ambient 


of the air and serious distortion 
last 


pressure may 
pressure 
can result n 1 I us th r 
properties ot I ) except 
all amplitudes. Fortunately, for 
most applications this is not a design 
limitation therefore, to 


tor sn 


It is convenient 


give the throat value is 


whose 
1 1 , 
somewhat less irea Of the ¢ 
conventional 
In the case of tweet 
area is determined by the 


high 


for horns rv 
namic reproducers 
ers the throat 
size of the coupler attached to the 
frequency driver 
Next, the 
determined on the the lowest 
frequency which it i ired to repro 
duce. It is erroneous to conclude fro1 
Eq. (3) that frequency de 
pends solely on the rate of flare. This is 
strictly speaking, Eq. (3) ap 
plies only to horns which are 
long and 
quence, infinitely large mouth apertures 
\ short 


} 
acoustical 


mouth area 


the lowest 


bec i1Us¢ 
infinitely 
which have, as a direct conse 
review of some elementary 
theory will show the impor 
mouth area 


tance of the size of the 


Rate of Flare 

According to Eq. (3) the less the rate 
of flare, the lower is k. To take an ex 
treme case, k might be made zero in the 
hope that the horn will respond to ex 
tremely low frequencies. Then 
ing to Eq. (7), the horn degenerates 
into a tube of uniform 
But, as every physics student knows, a 


accord 


cross section 
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long open tube does not re spond equally 


to all frequencies. Rather, it exhibits 


ong resonances at ose trequepcies 


> tube 


repre ts - nadition to. 
sta ng waves ultant 
of two similar waves moving in opposite 
directions in the tube. The forward wave 
| 


whic a he re 


| mode of propagation while 
ird wave is produced by re 

at the end 
refle tions occur! 


wherever there exists a_ discontinuity 


which occur open 


tube. In general 
wavelength 


1 with the diam 


ir column unless the 
yosn ill col 
ter of the 


flections 


pare 
a uniform tube, re 


occur at the open 


tube. For 
end where 
the cross-sectional area changes abruptly 
iron 1 small 


( quast-infinite ) 


finite value to a 
value 

\ long acoustic 
ot as an acoustic 


large 


tube may be thought 
transmission line with 
characteristi impedance It i 
fact about finite trans 
mission lines—be they acoustic or ele« 
tri that reflections will occur at the 
the line unless the line is termi 
nated in its own imped 
ance. The difference between the tube 
and the horn is this: the impedance of 
the tube is constant throughout it 
length while the impedance of the horn 
(due to its “transformer which 
has already been mentioned) varies 
throughout its length. At certain fre 
quencies where the wavelength is not 
small compared with the dimensions of 
the mouth. the 


its own 


an elementary 


end of 


characteristt 


action” 


horn will exhibit reflec 


Continued on page 50 
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Jay Carver* and Cliff Howard* 


Even though you are not a cabinet maker, you can make simple and 
effective installations of radio and phonograph equipment at a frac- 


tion of what it would cost if you had someone else do it for you. 


ture 
And 
nstructions 
ut amplifier 

you as part of the purchase 
Why not con 


lhe 


selection val 
| how f it could 


assul 
cle 


n the svsten 
custom builder is | cottee 
f panel 


urs tor 


expensive 
vou! 


am 
naved 


the cost can 
might even 


require 


tuner 


uunting expense 

of vour ch not n mexp ng books as tuner 

ddendum to vour Satur morning grocery s the center of that 
b ] ol 1 good iccessible 

your Any prece he 

The acquis 


le almost to halve tl 1 
| 1 svstem of sound equipment cat 
ition of this equipment 1 

ot the 


by housing the ' 
r. We a 
in in entirely 


xluction unit by 
manner 


casual a 
t ”> 

lifferent concept 

ist sound. So 


sound 


g recorded and broade: 
systet 


tae 


rept 
” an exceptionally attractive 
ul as well a 


what can 
r applies to one-hu 
red the flexi 


} 
dred 


e ft cost-cut 
lollar 1 
1 explore its decorative 


iwusand-d 
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A simple but handsome cabinet such as the one shown in 

these two views suffices to hold the four basic elements 

at a home system—tuner, record player, amplifier, and 
speaker 


furniture 


il panel the bottor 


[rv wherever possil 


require only 


will 


nay prove 


of these 


iT 


unit 
the 
dit 


ictet 











be that 


permanently 7 p 


might user without bothering to 


install it 


ict unit, usually quite attractive 
Mounted, it could vy under or next to the tuner 


controls then ar 


the tuner and amplifier you want 
enclosure 
} 


available 
and the amplifier just 


he same as the tuner, place the amplifier 


t and use flexible sl 


4 the tuner chassis 


itt entenders 
Youll ie amplifier controls next to the tuner, but only 


lepth of the en not the 


have t 


osure k 


Think 


] 


record 


height, will be used 


r as the center of the svster 


Your tuner 
ind loudspeaker find a junction in the amplifier 
ote the 


\ll of which 


i ren control unit controls will have 


leave vou with a cable 


We think it be 


record pl 


st to control the 
the 


power the 


amplifier 


has been 


sources for 


tuner 


iver fron control switch on 
ot these 


units can be used until the 
f the 


ampli 
lon. But tuner and plaver are installed as ren 


become 


ote 
binetry. this matter of cable 


tuner has three cables 


stringing c 


in 
antenna line, a.c. power 


» output player, lacking antenna 
if hookup line 


cord tr 


Four 


vo muunt « 
Iden. Try 


connecting the a.c om each 
omponent to the nearest wall outlet, and then use the smallest 
insulated cable available 
(We use phono cable 1 


een.) 

For the 
phone hookup line, or 
the 


tor the 


16-in 


connection to the implifier 


in diameter; it hardly can be 


connecting speaker CASE 
to hide 


living 


use inconspicuous tele 
it completely, try 300-ohm at 


rug. It’s and pr 


tenna line under room etty 


turdy 
With these 


problet is other than neatness o 


units mounted cabinet, however 


to show then 
elves. and. what WOT } 


l heard 


themselves un 
ple isantly 


it bookcase 


the n 


shelf). remember hat 1 y P irtridge too 
transtormet the 


install 


The 


dial t flocking’ be 


basic 
tuner, an amplifier, a 
record changer with 
the 45-r.p.m. spindle 
and a choice of speak - 
ers—which comprise 
the home audio sys- 
tem 


phonog 
ments 


etimes 
foam rubhe 


plifiers \ 
arious legends 
control knob nuts 
al panel, or, if it | 
trom a radio parts house 
feel 
dentally 


tuner. If it’s 
1, 


your new d 
decals 


you necessary to operate tl 


trv a razor blade 
silk-screened 


inv advertising and 


inc 

the 

unnecessar\ 
ind the 

it's usually plum-colored 

do the trick 

touch vou sought 


} 


le recori 
must be us 
domestic 


thirteen in 


on the 


ordinary 


such 

ractical dev 

it rumble ) 

es through lack 


mountabl 


pour out « 


functi 


iretull 


Mount 
1 

iCKs 

le unit 

sharp e 


erent 
unit 


1 
InK 


ed, then rememb« 
require 
] 


iches in ce pth 


measurement extends bevond tl 


ot the ivel 
installation 


M 


‘ tion 
gestion 


wood 
four—a ers 
to the insi 
section ot \ 


no m 
the aver 


ore t 


in 
one 


or 


on imexpen 


And 
ideas 
the 
best-suited 
We 


will determ 


nave 
issume 


housing of 
assume yor 
and varied 
ing and bu 


we offer a] 
fling idea 


not restricted to[ Continued on page 57 


Find a 


two inches 


your speaker 


try 


wwe bookcase 


is needed 


ind 


here 
1 


ost changer 


companies 


and metal bases for their 


base tor vour c 
le of a hinged 


our bookcase 


lan 


tront 
You v 
ten inches ot de 
bookshelf 
Or 


otters 
mount 
sive metal slides ar 


t turniture offer 


And. w 
We assur 
speaker sv- 

o your budget-w 
too, that bu lget limi 


pl 
pl 


And 
plumbed 
baffl 


nes 


ine the eventual 
1 have 
speaker 


Pa | 
lding 


1 for 
Assuming tl 
yractical, money-savit 


affle 


You are 


i “tuned” | 


} 





the Jensen H-510 


. * 
with acoustic lens 


world’s 

finest 

coaxial reproduction, the H-510 is unsurpassed by any other 
CaRE) coaxial regardless of cost. 


In cleanness and presence, in thrilling realism of 


With its acoustic lens for wide-angle dispersion of 


best “highs”, advanced type compression driver high frequency 
coaxial unit, and improved Diaplane low frequency radiator, the 
JU ue H-510 is truly an outstanding example of advanced 


electrocoustic design. Write today for descriptive literature. 
* First loudspeaker to employ the acoustic lens. 

nsen™ Manufacturing Company 

division of The Muter Company 


6601 Ss Laramie, ( hicago 38. Illinois CURTON BROWNE ADVERTISING 
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The Best British Records of 1950-1951 


HEN THE LIST Best British 
run in these 

it Was 

Vhich are 
ompiation. It 
same comment 
With some ney 
heer 


ted 


and 


have 


well performed 
opinion. It 


technically 


eviewer's 
iti te commend a 
ording if the 


musical interpreta 


tisfactory, and an excellent 


performance badly recorded is a constant 


tation is Well as a reminder of what 


have been 

numbers are British ones, and 
may be available with Ameri 
While record-shop 


to give ross 


experts 


ib references 


rformers and conductors indicated 
provide the 
se Now for the new comments 

While it i that the 7S re 


d is almost a dead issue in Ame tl 


ill probably clue in most 
recognized 

ie 
was to prepare this list on 
first choice to the LP 
provided it was at least as 


petitive 


giving 
good 
recording on 7 and 
being of 
The list is 
without im 
other hand 
job than 
work (by i 


S out of the list as 
but academic interest 
onsiderably shortened 
efulness. On the 
rding was a better 
the ime 

then the LP was left 

u will 

L.'s mitted, even though 
they are in the 
this opinions, whether 

1. At ou can be 
ords were viewed on first-clas 
which 
ordin 


sure ha 
lipment show up any de 
quipment problems all 
vercome in amusing 
the aesthetic approach 

the musical repertoire wa 
The 


reviewer 


( ( erved in two 
(iramophone, In) August 
reported 


ecently issues of 


one 
Mackerras demon 
his brilliant rearrangement 

that 
funny 


Sullivan tunes divorced from 


Gilbert's no-longer words and 


those laboriously fossilised stage pre 


tually benefits and 
fresh lease of life 
November issue 


ductions, the music ac 
ean take ona 
In the 
Viewer says 
First of all I 
the genius of the Savoy 


who takes the 


another re 


believe most that 


was Gilbert 


firmly 
pair 
trouble to read the 
this if he 

example 


invone 

will discover 
otherwise for 

that 


compusel 


plays as plays 
cannot do so 
from the fact Sullivan was no great 
shakes as a away from hi 
colleague 
Obviously there is a certain emotional 
set-up which is quite likely to modify any 
opinion formed to perform 


before the 


ince and 


recording needle is put 
in the 
amples 
this 
the exception of Die 
The 
bert and Sullivan 
tionable 


even 
first groove me 
have b " 
does not like 


excellent ex 
may missed becuuse 


reviewer operas, With 


Fledermaus, Sch 
Perfect Fool, and Gil 
The particularly objec 
Tristan and the Ring 
when the singing starts. Apart from such 
foibles, the list is believed to be 
ibly 


wanda—-et« 
ones are 


reason 
complete 
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H. A. Hartley 


The following contractions are used 


H.M.V.: His Master's Voice. Cok: ¢ 
Decea: Decca (British) which m 
Lon.: London (ie 
All HeoM.\ and 
All London records are LP's 
itis a 78 
L.P.0.: London Philharme rchestra 
R.P.0.: Royal Philharme rchestra 
C.O.A.: Concertgebouy est of 
Orchestra 
O.S.C.C.: Orchestr alas té d 
P.0.: Philharmoni 


The conductor's n is gi in 


‘olumbia (British) 


listed in the 


Parlo.: Parlophone 
London catalog 

Decca a 1 and listed in the London catak 
Columbia records are 7S's 


number preceded by * indicates LP; otherwi 
L.S.0.: London Symphony Or 
Ph.O.: Philharmoni 


V.P.0.: Vienna 


hestra 
Orchestra 
Amsterdam Philharmonic 
s Concerts du Conservatoire de Paris 
Orchestra, ace.: accompanied 
parantheses after the 


S.0.: Symphony 


orchestra 


ORCHESTRAL 


Auber verture: Fra Diavolo. Boston 


Pops O 
(Fiedler) 
Midsummer Vigil (Swedish Ihapsody) 


Cincinnati S Joh 


H.M.V. C4010 
Alfven 
ison) Lon. LLP406 
Nos. 1 & Lon, LL P222 
Brandenberg Concertos Nos. 2 & 3 Lon, LPS226 
Brandenburg Nos. 4 & 6 

ill by Stuttgart Chamber © 

(Minchinger) 
Suite No. 3 in D 

(Minchinger) 


Bach, J. Ss. Brandenburg Concertos 


Concertos 


Lon. LLP 
Stuttgart C.O 
Lon, LPSHZ 
Col LX 13235 
(Beecham) H.M.V. DB21145 8 
(Schuricht) Lon. LLP7 
Excerpts from Romeo & Juliet, and Royal 
Hunt & Storm (Miinch) 
irmen Suite & L P.O 
Beinum) 
Polovtsi March 
( Dobrowen) 
No. 4. L 


Orchestre 


Balakirey 
Bantock 
Beethoven 
Berlloz 


Ph.O. (von 
R.P.O 
OS.C.C 


Symphony in C 
Fifine at the Fair 
Symphony No. 5 


Karajan) 


OS.C.C Lon. LLP3 
Bizet Cc Arlesienne. L 
(van 
Overture & 
Ph.O 


Symphony 


Lon. LLPI9 


Borodin (Prince Igor) 
H.M.V. C3579 80 
Brahms Lon. LLP20s 


Debussy 


8.0. (ikrips) 


Images pou OS.CC 
(Ansermet) 

La Mer. O. S. R 

Dukas L, 

Dvorak 


Lon. LLP4 
Lon, LLP3s8s 
Lon, LPS198 


(Ansermet) 
Apprenti Sorcier 


Scherzo C 


OsC.C. (Jorda) 


ipri Op. 66 Pho 


(Kubelik) 
Holberg Suite. Boyd Neel O. (Boyd Ne 
Sigurd Jorsalfar. Cincinnati 8S. O 
(Johnson) 


H.M.V. 7822 
Grieg Lon, LPSI73 
Lon. LLP406 
Ippolitoy- 

Ivanov Cuuc OSCC 


isian Sketches 


Lon. LLP40 


( Desormiere) 


Mozart Eine Kleine Nachtmusik. V.P.O 


(Karajan) Col, LX12934 
Symphony No, 36. K4 
(Busch) 
Symphony Ns L.P.O 
Symphony N i) R.P.O 
(Beecham) 
Ravel Ma Mere 
Rimsky- 
horsakoy 


Danish State © 

H.M.V. DB20115 7 
(Kleiber) Lon. LPSS9 
LX 1337/40 
Lon, LLP3ss 


OS.C.C. (Ansermet) 


lOve 
Schehera de, Op OSC 
(Ansermet) Lon. LLP6 
Rossini 
R.P.O. (Bee Col LX 145s 
Rossini- 
Respighi La Boutique | 
(Ansermet) 
mphony No. 8. (Unfinished). L.8.0 


intasque 
Lon. LLP274 
Schubert Sy 
(Krips) Lon. LPS209 
ymphony No. 6, Op. 104 
(Beecham) 
Petrouchka, Ballet 
(Ansermet) 
Feu 
Zarathustra. V.P.0O 


Sibelius S R.P.O 

H.M.V. DB6640 2 
Stravinsky suite. O.S.C.C 
Lon. LLPISO 
Lon. LPS300 


LOiseau de OS.C.C. (Ansermet) 


Strauss, R. Also Sprach 
LLP232 
LLP257 

Col, LXS736 7 


(Krauss) 
Tehaikovsky Symphony No. 6 (Miinch) 
Capriccio Italien, Op. 45. Ph.O 
Romeo & Juliet Overture & 
Rimini. O.S.C.C 
Variations on a 
Ph.O. (Malko) 


OSC 
(Kletzki) 
Francesca da 
(Jorda) Lon. LLP376 
theme from Suite No 


H.M.V. C4058 60 


(Continued on 


=X 
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A Symphony of Rere BeanGy and, Vabag,.ot HUDSON! 


* WORLD’S FINEST AUDIO COMPONENTS 
* CUSTOM STYLED CABINETS 
* + HI-Fl PACKAGE SPECIALS 


RADIO CRAFTSMEN 
GARRARD “TRIUMPH” RC-10 a TUNER 


With Built-in 
3-Speed Preamplifier 
Record Changer for ee Fabering 
and other 
Model RC-80 pipers 





List $56.75 bie fc response 20: s. 10h 
‘ $140S PICKERING Ca l 

Exclusive at HUDSON! $t20m PICKERING commie se for St'd List $219.00 Only $131.50 

FINE CUSTOM-STYLED CABINETS BY HARRISON RMR =Q7'? SOME e077 2 aie’ 277 sees ee eee 


on v for th ontemporary or modern home es 
ene pow 6 hePecrgene he gues Yoon RC-80 GARRARD RECORD CHANGER © RADIO CRAFTSMEN C-500 | Complete System. only $746.68 
reprodu AMPLIFIER © RADIO CRAFTSMEN RC-10 AM-FM TUNER 
st lu JENSEN 15” SPEAKER MODEL H-510 © $140S and $120M With No. $885 Cabinet 
ment a jate PICKERING Cartridges for ..P. and Standard (Listed here Complete System. Only $662.18 
a radio tuner. Re anger compartment pulls 
ball bearing slides 


Mode! No. 802. Outside Dimensions, Height RADIO CRAFTSMEN JENSEN 15” Hi-Fi 
07 OOO Price 939950 ¢-500 AMPLIFIER COAXIAL SPEAKER 








Model No. $885. Outs Williamson All- 


a aS 99.999% Dis with Wide-Angle 
tortion-Free Acoustic Lens 
Performance Model H-510 


This “ultra elit Unsurpassed for 
» most crit 


cations, broadcast 

guished home er 

vides a wide 

balanced frequen 

distribution, low dis 

and an adequate power 4 

impedance 16 ohms; power fa 
e, there's ne ‘th ng better maximum. Size: Baffle Opening 


f t pr 1548”; Depth s 16 
List $166.00 "$99.50 ist sisaso 


No. $885 





Sensational Hi-Fi Valve! 
New TAPEMASTER Portable Yew PILOT AF 605 AM-FM TUNER 


Truly fine Hi-Fi performance, never before achieved at such an 

Tape Recorder amazing low price. All the technical skill and craftsmanship 

“ possible have been incorporated into this fine tuner. Contains 

/ 9 miniature amplifier tubes and 1 rectifier tube. One stage 

MODEL PT-121 , ; audio amp fier Ww th flat response within 2 db from 20 to 

; ; 15,000 cps. Negative feedback audio amplifier for low distor 

Use with your own tion and high signal handling ability. Low impedance audio 

Audio Amplifier, output, 20,000 ohms. Two audio inputs for phono and TV. With 

" FM Characteristics: Three gang tuning condenser. Tuned RF 

Radio or Radio stage gives ‘man mum sensit te and selectiv t 20 microvolts 
Phono-Combination mt Ae , ae gon oF. 


sensitivity for .3 volt audio output with quieting. Maximum 
audio output is 20 volts. Temperature compensated oscillator 

es ‘- Cte . 

Th s self-powe ed high fide ty recording and minimizes station drift. IF response is 200 k Only 

on scane sacinaier, Salty wide at 6 db points. Ration detector is employed 

i e red and read th lin 42.95 

to plug in. Complete with 5” spoo { 4 - ear response 225 kc wide. 1142”Wxo"x “ 

tape and:7” empty take-up spoo 


phone Only $ Fenris ‘e Valuel Amazin Pe formance l © Pilot AF 605 AM-FM Tuner 
89. 95 ” 7 6 ¢ G1. 3 Speed Crystal Changer 
PA-1 Preamplifier $31.98 Hi-Fi Phono-Radio System, Pkge. Special. | Bogen PH-10 Amplifier 
be i ° 
11020 Oscillator Coil Never before so much High Fidelity Value at such little . famous Make 12” High Fidelity 
cost! Complete system consists of the following perform- Speaker 


ance-proved components Complete Only $99.5 
UPTOWN circa diana SOUND STUDIOS 


48 West 48th St., New York 19. N.Y By simple push button remote control, you 
al weemeee con select and operate any of 15,000 possi- 

RADIO DOWNTOWN ble combinati of all ionally famous 
"i Electric CO VAP RT Me) A ME high fidelity components. Visit our Sound 
ruone Circle 6-4060 Studios or write for literature on all makes. 
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Equipment Report 
eres Pe BELL 2145-A Amplifier 


ITHIN THE LAST TWO YEARS, equip- justed for tone and @olume, are fed back 





a = | vorume Contra T 
Te ompensation fm RAD 
| iii Fiat within 205 ab 
, ° 






b | | | F ment manufacturers have recognized to the amplifier chassis by another cathode 
PHONO EQUALIZER CURVES} + > the requirements of the hi-fi e follower. Furthermore, the remote unit is 
Lil jeeb. thusiast, and have made a number of im- fed with d.c. for the heaters of the two tubes 














frit} BELL Model 2145-A ttt Ny provements on amplifiers and other units employed, and no a.c. appears in the con- 

rn me I to provide t features most desirable for necting cable, which may be as much as 25 
“pasevency i: = home us¢ n outstanding example of this feet long. 

forward-looking trend is the Bell Model The 2145-A employs triodes throughout 

2145-A amplifier, which we have selected with 6B4-G’s in the output stage being 

is the first of this series of amplifier equip driven by push-pull cathode followers as the 

ment reports driver stage. Power output was measured 


While a large number of amplifiers have at 25 watts with a line voltage of 114, and 
been introduced with separate control was less than 3 db down at 20 and 20,00 






















































































units, none has yet been completely suit cps. Distortion measurements are shown at 
able for use at some location remote from the left, along with response curves for 
the main amplifier. Some of the later mod- phono and radio inputs 
els are equipped with cathode followers so 
the length of the connecting lead is rela- Equalization Controls 
+ = nly ( ot in ] 1 +} rel] . 
V n inh « t C1 1 
j ha - mited, y¢ ; alt except “ye Bell Ihe selector switch performs the basic 
u cuits 1s connet 1 to 1e } 
} ve input cir it mu rm tec te the equalization for the phonograph connection 
y - control unit, thus mal it difficult to j 46) 
\ } ont “do ge 46) 
: locate the preamplifier-control section at [Continued on page 46} 
3 ws 1 } + + the user’s favorite armchair or on a side 
| z table some distance from the tuner and 
§-0 ce ae © - t phonograph turntable 
5 r) With the 2145-A, all inputs are plugged 
ot T T re into the main ampl hassis, and suffi 
g; 4 cient preamplification is f that the 
ida Se ———— signal fed to the control 
; level high enough to mini 
5 4 fit: 1 of hum or crosstalk. Inputs 
3 from phonograph are tec 
. ° * e Ld . unit by cathode followers at a relatively low 
POWER OUTPUT - warts ’ > } 
impedance—approximately 300 ohms—and 
after being “selected,” equalized, and ad 
{ 
i ax a . 
1 * ax ee 6SN7TGTA 6SNTGTA 684 
“é ° TT 
> wet on , - 
4 —s y 
Hy 4 + ~ A as ° 
i a oe ie — | 
| pare 
he ot ad = rs 
“ee ‘ - 1 sill t : 
me y per ot ‘ 
Wy astra tH b- ' tr ogg 
an 1-0 ¥ 
' [ eb ~ § > 
ty =o + ° a °d “ * 
t “ | 2h i oa 
j os lous 33 pa 
ani = ae oe a [eo 
| 
t : | } 
} + 
wee aM 8 | 
PREAwPL FER | 
> | } 
bat } + 
- 
c 3 dete ‘ 
} 4} | 3 - + ad 
: { +> 
| a - A 2 | : 7 
| = f mm dink + 
a ae ond eopoe ie 4} 20 + s | : ‘ 4 
= z i 58 eS ess - 
ef 3 ele Hl» 4 = LUO es | . 
i : TT. y ~ y, ia + 
ax “ eigpe 20 elgve 
.« ome le Fe t Li t 
8 $e = - - 4 - = oe 
ote * | ee 7 > + = ‘ } 
i | bit, Se : we . 
_« | i - 7 ¢ a » t + 
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0 4 mR 3 mm. 7 
+ . * e+ . r " 1 > * windy 
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On the surface most discs look pretty much alike. And for some 


jobs, their characteristics may seem fairly similar, too. 


But can you depend on them? Are you sure that the dises you 


use will give consistently fine performances for any kind of 


job day in and day out? 


when the chips 


That's why, in the final analysis 
a when the chips are down—more 
are OWN... and more stations, studios, and 
schools are choosing PRESTO. 
They appreciate the craftsmanship that goes into the manufacture of 
each disc—the meticulous preparation of the aluminum base, the 
use of the finest lacquers, the careful curing in the world’s most modern 
disc plant. They know that the presto label stands for 


a consisle ntly good disc . 


ESTO 
SOU) aeconoine conporation 


PARAMUS, NEW JERSEY 


EXPORT DIVISION 

25 Warren Street, New York 7, N. Y 
CANADIAN DIVISION 

Walter P. Downs, Lid 

Dominion Square Bidg., Montreal 








AND DISCS 








AUDIO engineering society 


Containing the Activities and Papers of the Society, and pub- 
lished monthly as a part of AUDIO ENGINEERING Magazine 
OFFICERS 
G. McProud . .. President Lloyd C. Wingard Central Vice-Pres, 
P. O. Box 12, Old Chstone Sta., Sumner Hall Executive Vice-Pres H. M. Tremaine Western Vice-Pres 
New York 11, N. Y. J. LeBel Secretary Ralph A. Schlegel ... Treasurer 











° Marcus and M. V. Marcus; “Automatic 
ew York section Conciudes audio gain controls.” by. J. L- Hathaway 
“Sound reinforcing systems,” by Arthur W 
° ° Schneider ; “Loudspeaker damping,” by Al 
ird Lecture Series i isn Fe cy ou be 
tensity level on judgment of ‘Tonal range’ 
' : and ‘volume level,” by Stephen E. Stunt 
. ED - LMENT of over 120 e1 professional applications, while the latter “Ay } y Stephen E. : wane 
2 | ssintied todivkdean! i olny He new method of measuring and analyz 
ic a 1 I pows PI ing intermodulation,” by ( LeBel; 
men we rs and non-mergbers James Wilson, of National Broadeasting T ¥ ) J 
val ; oward a more realistic audio,” by Ross 
Third Lecture Series given by the New Company, presented ili ning talk on Zs Ss von , “ 
: . iyder ; The measurement of audi 
he Audio Engineering So the “Design of Complete Amplifier Sys } > 
; . , : volume ”y Howard A. Chinn; and “Di 
February 14, after < ten for the fourth evening, largely for 1 ¥ , "a 
| | t ce 1 } rect radiator loudspeaker enclosures,” by 
The subject of the cur the non-professionz r of ampliners Dr. H , 
. - : ; - t arry F. Olson 
Amplifiers,” important t Again with two lecturer he fitth At t} : , 1 
; t ; “ : tt present time, all of these papers 
vudio we either professional ning brought R. S. Ger! nd S. F re included in th t nd all lt 
are ec } ¢ sets anc é 
Danko, both from Signal Cor gineer- swplied a FP ste : a ble — 
; supplied as long as they are availabl 
lecture, given on January ing Laboratories at Fort Monmouth, with =n Po ee 
mer Scott, provided t discussions of components and their char- 


tior ntire series under tl acteristics, and miniaturization—an impor 

1 Amplifier Place in th subject in curret | nic design 
rcuit—a Survey.” In his talk, Mr. Scott practice. MEMBERSHIP 
vered the essenti olved in amplit course concluded with a discussion APPLICATIONS 


ign and operation, primarily to poin Measurement Methods 1 
what is necessary in any study of an Hoeper of Airbort t iments Lab- ‘he lack of an application form may 
lanning. The relation of the ratory This lect | I current have deterred many who wish to join the 
elements in the systen practice in measuring gain, frequency re Society from actually doing so. However 
requirements t ponse nput and outpt npedance, and for their convenience, such a form mav be 
ane le necessary power ply distortion—both harn ic and intermodula- found on page 64 of this issue. Please note 
were reviewed tion that the remittance for the grade desired 
Ayres, of RCA Victo isior All who attended th i were given must acc any the application, and that 
Power an ol mpli * lecture notes prepared the form must be signed by the applicant 

md lectu His approach speakers r their respe 


I 
om the viewpo f th t similar in contet » those 


r of actual circuitry, an ) lecture courses The se not ill ade £ 
petent manner tl ! and 1 available to members and non-members at 


nominal fees < oon as all who registered 


Greni and Myron R bo | obtained oO notes for lectur at 
angevin Manufacturing Corporation, which they ‘ not have been present \E 8/ R 
hared the third evening, the former dis Announcement will be made on this page 


cussing special preamplifier problems in ; von as the availability 1 termined 











PosITIONS OPEN and henmaiit 


PERSONNEL may be listed here at no 


The Audio Fair cn Chicago with the midwest showing, and members charge to industry or to members of 
and enthusiasts in the ¢ hicago area are ex- the Society. For insertion in this col- 
Following immediately after the annual — to —_ a “J _— —Z date umn. brief announcements should be in 
Rac arts 10 . st Audio 0OKS early to make sure at the o no - = 
“ye li en Show in May, the first Audi wr ‘ . z *) ~ . ure that they do not the hands of the Secretary, Audio En- 
air in cago ill open its ors at uss the newest Fal , 
tir cago Wi pe dd , , 7 gineering Society, I’. O. Box 12, Old 
10:00 am. on Friday. May 23, and run Ihe Society is sponsoring the Chicago Chel a N. Y.ILN. Y.. bef 
until 9:00 p.m. on Saturday, May 24 event, as it does The Audio Fair each year RECA —_— . gence: easpr 
Choice of these dates makes it possible in New York i¢ filth of the month preceding the 








' : | Inte . 
for many exhibitors who will already b date of tssue. 
t up for the Parts Show to remain for # Positions Open = @ Positions Wanted 


two more days and display their audio Back Issues of AES % Radio Engineers. The Department of 


State needs radio engineers at present 


imum of effort in pre i su Ss rad : 
: I Papers Available and under-construction relay bases over- 


ght of midwest audio aoe ttn Wal fA ; 
rineers and hobbyists. The Parts Sho fae dive Manele clan seas for its Voice of America program 
gineers and h yi t The Parts Show For the benefit of members who may Salaries are from $4719 to $6807 plus a 
never 0 to the pu lic, occupies the have misplaced their Society publications, ax-free allowance for rent, heat, light. 
fifth and sixth floors of th Conrad or for non-members who may wish tu ob- fuel, and electricity. In addition, there 
Hilton Hotel from May 19 to May 22, and tain a complete file of AES papers, the a variable allowance to adjust for liv- 
those exhibitors with audio products can Secretary's office announces the availability ing costs at posts where the cost of living 
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Audio Fair. Distributors, and those manu These sets may be obtained by writing the Yailing in Washington, D. C.. and a dif- 
' 433 : ; : - ferential is also paid to employees serv- 
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seventh floor of the hotel, and all three York 11, N. Y. accompanied with a remit- Interested American citizens of at least 
floors will be open to the public for the tance of $1.00 for members and $2.00 for five years’ standing and who are willing 
two days of the Fair, according to Harry non-members to serve at any post abroad for a con 
N. Reizes, Fair Manager The available papers include: “Longitu- sae oii of not less than two years 
The unparalleled popularity of the yearly dinal noise in audio circuits,” by H. W may obtain further information by writ 
“es F held in N Vor i) Fall “pe i .W FE. Wenned . Bell ing a resume of their qualifications to 
udio Fair, he n ew ork each al ugustadt an annenberg of be the Division of Foreign Service Person 
in conjunction with the Society's Annual Telephone Laboratories ; “The diamond as nel, 1734 New York Avenue N.W.. Wash 
Convention, is expected to be duplicated a phonograph stylus material,” by E. |] ington, D. C 
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NEW STUDIO CONSOLETTE, TYPE BC-2B 


“Color-coded” controls tie related functions together. 30 slop- 
ing front and top provide maximum studio visibility. Zero-rear- 
clearance feature makes it practicable to install the BC-2B tight 
against a studio window. Less operating space required. Type 
BC-2B is six inches shorter than previous models! See next page. 














Hinged front panel—and “Swing- 
up” amplifier frame make all 
underside components easily 
accessible 





Easily removed top cover 
provides quick access to 
tubes and external connec- 
tions. The BC-2B will fit 
snug against the studio 
window 


NK " DESIG! consolette 


SR rors einen 


Color coded for “error-proof” control 


: ll extra features! 
The new consolette 


BC-2B provides all the 


essential audio facili- 


designs. It provides for complete 
Cam - operated 
“leaf-type” in- 
terlocking push- 
button switch 


control of all studio operations. The ® “Color-coded” controls quickly iden- 


tify and tie related functions together. 


New, leaf-type cam-operated interlock- 
ing, push-button switches. 
New binged front pamel for easy access 


OF 


BC-2B gives your station “deluxe” 





RA 


ties needed by most 
AM, FM, and TV stations — plus 
many extra operating advantages not 
previously available in a standard 
consolette. It speeds up switching 


operations substantially over previous 


features at a “standard” price. 

Read the list of exclusive “extra” 
features the new BC-2B offers you. 
Then ask your RCA Broadcast Sales 
Representative for complete details. 


His service is as near as your phone. 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT 


CAMDEN N.J. 


to switches, gain controls, and contacts. 
Amplifiers mounted on ‘‘swing-up"’ 
frame; chassis easy to remove. 
ing top panel for maximum 
ity—-styling compatible with 
modern AM and TV practice. 
New compact amplifiers use low-noise, 
long-life, miniature tubes. 
Improved, faster-operating speaker relays 
eliminate key clicks and audio feedback. 
Lamp dimmer for VU meter (ideal for 
TV service). 
8 high-level mixing channels, separate 
gain controls for network and remote. 
Turntable mixers with “‘built-in’’ cueing 
switches. 
No clearance required at rear—can be 
installed up against walls and control 
room windows. Uses less desk space, too. 





How to Use Magnetic Pickups 


Ulric J. Childs* 


Adapting a radio-phonograph to use a magnetic pickup is a simple operation if you use the methods 
described by the author. All the equipment is readily available, and there is nothing to build. 


Ht PRESENT 
like 
ave it sound 


phonograph 


who 


} 
good 


irtridges such as 
General Electric 
Magnetic cart- 
s are capable of better performance 
they give 
and are 


agnetic-type 
udak, Clarkstan 
ring, and others 


than crystals because 
smoother reproduction 
thle to extend the music reproduction to 
the higher overtones. However, you 
can't eat your cake and have it too—in 
iudio any more than in a restaurant; for 
with the potentially fine results 
goes the necessity to add something to 
the other parts of the system. If you 
don't do it, or if you do it wrong, the 
line results remain potential and your 
time and money have not been spent in 
the most gainful way 

All crystal and magnetic pickups are 
small electrical generators. But modern 
magnetic pickups generate far less than 
crystals. To get sufficient power from the 
amplifier to drive the loudspeaker, the 
amplifier must bigger signal- 
magnifying job—and most amplifiers 
designed for crystals just don't have 
enough amplifying capability to do it 
Standard radio-phonographs are in 
cluded in this category. The simple and 
effective answer is to adda preamplific Tr, 
which is a small amplifier increasing 
the capability of the existing one. The 
prefix “pre” indicates that it is connected 
before or ahead of the main amplifier, 
usually between the magnetic pickup 
cartridge and the amplifier itself. Fig. 1 
is a block diagram showing the record 
playing chain, including a preamplifier 

Several phonograph preamplifiers are 
In this 
article we shall describe only a few of 
them to indicate how they should be 
used. 

Figures 2 and 3 show the General 
Electric SPX-001 and UPX-003 pream- 
plifiers. They are the same, except that 
the UPX-003 (Fig. 3) has its own built- 
in power supply and is energized from a 
115-volt a.c. outlet; the SPX-O001 has a 


First Ave., New York 28, N. Y 


SPEAKER 
AMPLIFIER 
R or RADIO- 


Fig. 1. Block diagram of the basic elements of 
a record-playing system using a magnetic 
pickup. 
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sold especially for this purpose 
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uestion of v 
onvenient to take 
plifier. Many at fi 
ets for 
soldere 
and n this 
radio-phonographs do 
socket so that soldered 
be made inside 
power if the SPX-001 

The Gl 


this purpe and a pl Way 
the 4-wir 
ocket. ( 
not 
connections must 
obtain 


1 to the 1 of 


inserted 


have 


the chassis to 
is used 
preal iplitiers 


enough 


the low 


cartridge 


have 
amplific ition to compensate tor 
output of any magnet 
than enough, in fact, for 
this is not harmful. To install it, power 
must first be provided as outlined pre 
viously. Then the plug on the shielded 
cable coming from the pickup arm must 
be inserted in the input jack, seen or 
the side of the chassis in the photos 
This is the same kind of jack as appears 
on most amplifiers and radio-phono 
graphs, so presents little problem If, 


more 


some 


though 


Fig. 2 (left) and Fig. 3 (right) 


Fig. 4. Another self-powered preamplifier is 
the Pickering, Model 230H, with vibration 
reducing rubber grommets for mounting 


Two types of General Electric preamplifiers—SPX-001 at left 
requires power supply from the amplifier or radio chassis, and UPX-003 at right 


which is 


self-powered. 


however, the pickup cable ends in some 
other type of plug, it must be removed 
and the correct plug soldered in place 
Any radio parts store or serviceman 
can supply the correct plug. A shielded 
cable comes from the preamplifier (it 
dees not appear in the photographs) and 
has a similar plug at its end which is to 
be inserted in the jack on the amplifier 
or radio-phonograph. Again, if the jack 
does not correspond to the plug, a parts 
store or serviceman can supply the cor- 


1952 


same connection provisions as the Gl 
units, but is available only with built-i1 
supply The distortion of the 
l’ickering is extremely low (a maximun 
of 0.2 per cent intermodulation at nor 
mal output level) 

There 
portant 
results 
used 


power 


is another and extremely in 

job that must be done for best 
when a magnetic cartridge is 
equalization. Each recording com 
pany emphasizes the volume level at cer- 
tain portions of the pitch range—this is 
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emphasis and 
ts. Generally the higher 

irequencies are emphasized. In playing 
k, we must reduce the highs to offset 
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he pr in 


so doing we 
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rry this scheme to al 
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Fig. 5. Im order to match the pre-emphasis 
used by most record makers, the Pickering 132E 
Record Compensator can be connected between 


reduces 


a 47 


Fig. 6. Typical of 
complete control 
units is the Picker 
ing Model 410 Audio 
Input System, which 
has volume and tone 
controls in addition 
to preamplifier 


g and useful unit is the 
Model 410° Audio 


nit contains a 


Input 
preampl 
and all nece 


installation 


ran entire 
rotary 
television (if an 

IV se 
phonograph pickup 
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wudio take 
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tuner 
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t including, incidentally 
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Lhe two controls at 
The Ci It nd treble tone 
into the connector on th t sid | he fi i volume control and the 
and the cable switch for the 
tor is lugged into the and 
shortest possible length 
be used in any 
longet 
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on control 

case on entire s 
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Pickering pickups and the preamplifier 
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speakers and 
4 3-Woy systems 





A new musical experience awaits you... 

in the ROYAL. Hear lows you can literally 

feel! This beautiful corner cabinet 

employs the walls of the room as an 

extension of the exponential air load on The ROYAL—Another E-V First! 


ow : 9 tant Fits beautifully in any room. Exquisite 
the driver. Designed for 15” coaxial tt sana ay se! Pos tl er wi 
speaker, or for 800 cps separate 2-way finish. 37° high, 202" deep, 2334" wide 
P P P ai . Net Wt. 69 Ibs. Shpg. Wt. 79 Ibs 


and 3-way systems without modification. Mahogany. Lees Speoker. List Price. .$108 
Listen to the ROYAL at your E-V Blonde Korine. Less Speaker. List. $190 
Distributor, or write for Bulletin No. 183. 


The ARISTOCRAT 

Popular low-cost E-V folded 

corner horn enclosure for 

single 12" full range speoker 

29/2 Ll deep, 

19" wide 

Mahogany. Less Speaker 400 CARROLL STREET * BUCHANAN, MICHIGAN 
$ 


List Price 99.50 Export: 13 E. 40th St, New York 16, U.S.A. Cables: Arlab 
Blonde. Less Specker 
List Price $106.00 


HI-Fi SPEAKER SYSTEMS » MICROPHONES + PHONO-PICKUPS + TV BOOSTERS + TV DISTRIBUTION SYSTEMS 
: Licensed under Klipsch Patents No. 2310243 ond No. 2373692 
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OING TO BE a species of biog 
y—but first an aside. This depart 
nt sometimes finds itself in a curious 
i—everybody in records and 
houting his head off abou 
he Big Time 
Hi-Hi ¢ 
seem in 
a bit bored 
cause, time and 
already | n shot 
nterested and we we 
and too 


sation to hit t 
Installa 


here, 


maybe, ustom 


back 
Nas 


soon 


erhaps blind, 
aa timing, perhaps. We didn't 
But, 
got to say, “hey, look over 


| wait 
he psychological moment after all 
somebody's 

ere!”, when nobody wants to look 
because Publicity’s searchlight 1s 
spotting elsewhere 

Anvhow, if some ot new readers 

specially the hi-fi converts with all their 
find us occasionally off, im 
current publicity bandwagons 
re. We try to get ahead 
| back 1s 


over 


ere 
our 


nthusiasm 
ad of on 
ll, maybe we a 
just take a look throug the 
end f aside 


€ 


Falling into Audio 
Well, then 
(and we'll stand on our record there) 
some wonder what led 
ndividual musician, wholly trained in 
into the surprising px 
uy who is supposed to Know 
What's Coming Next in records and audio 
At this point I can't help knowin’ it 
| hrow it at me right and left. I’m as 
as not to hear about a thing 
early in the game. The mechanism 
getting ahead-of-time information ts 
simple enough. But, if I do say so, it takes 
a kind of attitude of mind, and a variety ot 
enthusiasm for new possibilities and, maybe 
a habit of picking up basic 
of casual and ev 
almost 
records 


how do you get ahead 


no engineer 


ition 


good 


most important 
principles from all sorts 
eryday happenings such as 
dickering with music on 
have 

Herewith, then, a first installment of 
pussonal experiences that had very 
effect on me, "way back. Things that made 
me topple slowly but surely, but with sur 
prising inevitability, into the present area 
bridging the technical and musical 


anyone 


might 


this 


aspects 
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How | Fell Into Audio 


recorded sound. Eng 
amused or horrified; some of the lay breth 
ren may “Why, / did too!” 
As far as I’m concerned, the whole “audio” 
development, hi-fi and all, an 1e spread 
of recorded music, has been in the cards 
for twenty years at Nothing more 
than elementary common 
few basic facts and situations 
could have coming. I did. But I 
didn’t study all this up, consciously. Not a 
bit. I just fell into it. What astomishes me 
is that everybody else didn’t fall in too 
Here sh Ww 


exclaim, that 


} 
1 tl 


sense given a 


I Anybody 


seen it 
i 


Year One—Wrong Tune 

The Year 
with a fine, 
painted 


One . 
circular toy metal Victrola, 
with slots in the 
Mommie gave me Moth records 
from the Five and Ten and I played Pop 
ular Favorites too. My nurse 
warned me that if I was naughty, the Vic- 
trola would play the wrong tune; that had 
me in a state of n or weeks. I was hor 
ribly afraid that the thing 
wouldn't play h (Caruso 

Johnnie get y gun, get 
your gun . 

began to 

was that mad 


I defin 


finds me ay aged 6 
orange sides 


Goose 


the so and so, 


THuUsic 
and that was 
t surely 

: Two (skipping lightly onward) 
circa 1927, discloses a Prep School liberally 
equipped with Orthophonic Victrolas 
Wow! They played Franck and Brahms 
Symphonies to us and Bach-Stokowski, 
soon alter. 

One Sunday our ardent music teacher 
hauled the biggest Orthophonic up into the 
balcony of our dining-hall-chapel and we 
had the Philadelphia Orchestra, floating 
through the stonework, for our musical 
prelude. That was my first experience with 
Distributed Sound Source, the root of many 
a later (and continuing) experiment in 
loudspeaker placement. Bach-Stokowski, 
echoing through a stone building from no 


cw just where Was 5 


overwt 
more ettec than th 


ive tha the sound of tl 
record on the machine it 
nteresting little room, that | 
Idea had been born in m«e 
with it ever since. Lessor 


sare 
ul class 
alized an 

! fussing 


een 


1930—Artificial Echo 
Went to 


college Yale, tor a year 
rented me a portable phonograph, bought 
my first records. One day, somehow or 
ther, I got the zany idea of playing tw 
pickups on one record! Took off the ele 
tric pickup of my machine and tracked 1t 
right behind the acoustic one of somebody 
else’s machine. We were most gratified at 
huge volume and expansion of the 
(all relative, of course) but I was 
vastly intrigued, being a real crackpot ex 
perimenter, with the “echo” we got whe: 
me needle traced a couple of inches be 
hind the other. Many times I tried it agai 
later, to see what crazy effects I could ge 
and I found, of that an almost nat 
iral im] what we'd now call 1 
reased was 
Never 
take any of this seriously. 
stunts. (We also tried 
iff-center hole, just like other kids. Was: 
until the little twist-starting motors 
along, later, that we managed to run a 
record backwards. Was that a happy 4 


the 


musi 


course, 
ression ot 
possi 


liveness { 
took it seriously, 


ough. I didi 
Just a lot of kic 


every variety oO! 


cami 


' 
covery ) 


1932—The Machine, not the Records 


moved on to Harvard, and roon 
lf splurged on a_ second 
Bulbous protuberance 
was mounted. A_ weir 
that reminded me ot 
a tongue stuck out between horrid, grin 
ning stretched lips. (Must have been an 
RE-45. Ep.) We bought the entire set ot! 
Ansermet Handel Concerti Grossi and the 
huge Brunswick gold-label album of Beet 
hoven’s Missa Solemnis. Were we high 
brow. Too highbrow—we returned ‘en 
But the sequel was interesting. I kept a 
few of the Handels (still have them) be 
cause I liked the music, though we had de 
cided they were hopelessly defective be 
cause the bass notes broke up so badly 
that the music was hash 
Come spring, we traded in the RCA or 
[Continued on page 40] 
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In MUSIC 


listening 
quality 


is everything 


that’s what the man says... 


One single magnetic unit plays all home 
records—Sapphire or Diamond styli. 





Special models for radio stations, including 
Vertical-Lateral units. 
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**,.. In music, listening quality is every- 
thing. My CHROMATIC POLYPHASE 
has that quality to a degree that I never 
thought possible. More than that—for 
the first time, I am now able to test-play 
a soft master-disk without damaging 
the groove-walls. I am thrilled with its 
performance. . . . By the way, after 
many comparisons, I have decided to 
use the AUDAX H-5 CUTTER exclu- 
sively. ee ©” So says the violinist (Toscanini’s 
NBC Symphony) of “Musician's Amplifier” fame 


For years, Weil has been preaching that 
in reproduced music, listening quality 
is everything, just as it is at the actual 
concert. If the quality is present, you 
may be sure the range is there also. The 
reverse, however, is seldom the case. 


Never before such EAR-QUALITY, such 
FAITHFUL REPRODUCTION, but. . . 
after all the reams are written about 
kilocyecles and other laboratory data— 
when the chips are down—YOU and 
only YOU can decide what sounds best 
and most pleasing. Therefore . . . SEE 
and HEAR POLYPHASE and—YOU be 
the judge. 


new Compass-pivoted Audax 


arms and for Record Changers 





Write for editorial reprint 


on POLYPHASE Principles 


Be sure to obtain a copy of PHONO FACTS 
from your distributor 





AUDAK COMPANY 
500 Fifth Avenue New York 18 


Creator of Fine Electro-Acoustical apparatus 
for over 25 year 











high fidelity 


tape recorder 


Astounding performance in perfect sound recording and 
play-back! . . . in the field, on location, or in the studio. That's 
the big reason why more radio stations in America prefer 
Magnecorders to all other professional recorders. 
Magnecorders are “head and shoulders” above all other tape 
recorders in other important ways, too. . . in easy 
portability, in dependability under toughest conditions, in 
variety of unit combinations for every recording need. 
For “live” tone quality, low distortion, complete dependability, 


at very low prices — you need Magnecorder 
. .. first choice of sound engineers everywhere. 


For Portable, 
Rack, or 
Console use 


is 
for complete list of models and technical data 
send for new catalog / 


360 North Michigan Avenue 
Chicage 1, IIlinois 


Dept. AE-3 


Please send me your latest catalog of Magnecord equipment 
Name 
Address 


City State 


a more modern (1931) model. Lo and be 
hold, the records sounded fine. So it had 
been the machine that was wrong, not the 
records. A simple thing, but a lesson I'll 
never stop preaching 

A cardinal point in any man’s phon 
graphic roster of common sense, now as 
then, is to blame the record last 
How many do it! We've I 
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, not first 
ween going I 
score ever 

I'm still getting mpl 
record ; 
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at track,” for inst 
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time 
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the Distributed 
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uch to mee 
t prinecipl 
sidewise 0 


eflecti 


How did 
it word 
loving bi 


ning a 
reproduction 
gaudy and flamh 
ads re ached my college d 
ly trapped me Buy thi 
neredible radi by mail, at 
st! Stirteen tube 
rtwave bands 
luner with 8 
fell 
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AWeathhit 
5” OSCILLOSCOPE KIT 


@ New “spot shape” control for spot adjustment — to give really sharp 
focusin 

@ A total of ten tubes including CR tube and five miniatures 

@ Cascaded vertical amplifiers followed by phose splitter and balanced 
push-pull deflection amplifiers. 

@ Greatly reduced retrace time 

@ Step attenuated — frequency compensated — cathode follower ver 
tical input 

@ Low impedance vertical gain control for minimum distortion 

@ New mounting of phase splitter and deflection amplifier tubes near 

@ CR tube base 

@ Greatly simplified wiring layout 

@ increased frequency response — useful to 5 MC 

@ Tremendous sensitivity 03 RMS per inch Vertical .6V RMS per inch Hor 

@ Dual contro! in. vernier sweep frequency circuit — smoother acting 

@ Positive or negative peak interna! synchronization 

@ Multivibrator type Wide Range Sweep Generator 

A brand new 1952 Heathkit Oscilloscope Kit wit 

standing features and really excellent performance 

like and certainly want to own 
The kit is complete wich all parts including all power trans 

former, punched and formed chas etc. Detailed uction manual 

makes assembly simple and clear contains step-by-step instructions 

pictorials, diagrams, schemati circum de 


scription and uses of scope. A truly out 
standing value sy 50 
MODEL 0-7 e 


SHIPPING WT. 24 LBS. 


AWeathhil” NACUUM TUBE 
VOLTMETER KIT 


@ New styling — formd case for beauty 
@ New truly compact size — Cabinei 4%" deep x 4-1/16" wide 
x 74_" hi 
@ Quality Simpson 200 microamp meter 
@ New ohms battery holding clamp and spring clip — assurance of 
good electrical contiuct 
@ Highest quality precision resistors in multiplier circuit 
@ Coalibrates on both AC and DC for maximum accuracy 
@ Terrific coverage Reads from ¥2V to 1000V AC, YeV to 1000V 
DC, and .1 to over 1} billion ohms resistance 
, clearly marked meter scales indicate ohms, AC Volts, 
DC Volts, and DB — has zero set mark for FM alignment 
@ New styling presents attractive and professional appearance 
The 1952 Model Heathkit Vacuum T 
Newly designed ca ct n Ny tyl 
with compactness. Greatly reduced 
minimum of space your work-ber 
mendous range of measurement 





Uses only quality component 
Fesistor s in muluplier 
Simpson 200 microamp meter 
for fast and sure reading 
All parts come right 
instruction mar al mance a 


MODEL V-5 
SHIPPING WT. 5 LBS. 








=a 
A.C. VOLTMETER 

a $29” es a AUDIO FREQ 
$29 analyzer xT $399 meer Kit. SO4°° 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER 


ROCKE INTERNATIONAL CORP 
>t 40m 57 
NEW YORK CITY (16 
“se 
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Pd i. 


485 ie 


for OPTIMUM P.A. PER 


‘at moderate cost! 
Ee 


’ 





speed, one of the very first ever made 
Straight-arm horse-shoe magnet pickup, 
guaranteed to track perfectly at 8 or 9 
ounces. With new pickups, it followed me 
around for years—another useful separate 
unit 

Around 1940, when I'd long since been 
deeply involved in a new and separate am 
plifier, the old speaker was finally junked 
after some abortive attempts to add a sort 
of “tweeter” arrangement via some 50) 
cent miniature speakers. (See—I'd begun 
to hear about highs ) It had done its 
job all right, for by that time it was a 
vital part of my power supply filter. The 
thing was so solidly built I never did figure 
out how to get the coil out of the frame 
and so it sat on its rear under my kitcher 
sink, filtering rectified a.c. for another 
couple of years before it departed for good 
Worth 15 bucks extra? You bet 

Phus did High Fidelity in a basic sense 
etter sound reproduction, enter my life 
with a succession of loud noises. It was 
only 1934, but I'd already caught on to the 
principle that if you buy better equipment 
buy separate units, you'll get better, cheaper 


Public Address Range 
, * Audio Transformers 


i reproduction. Seems I was well ahead of 
i! These famous CHICAGO “‘Sealed-in-Steel” pret mand : put it mildly. But I didn’t 
1 | Output Transformers are the choice of sabdines ‘ 
| . . ° 
: many leading makers of high-quality T — ‘ 
| A . a ; ry th ur hi-fi 
amplifiers. Unmatched for service in the feedback. Output and matching drivers Aleut oeaicies equipment 
q Public Address range, they have a fre- are fully enclosed in one-piece drawn- (Note: As in earlier listings, these com 
] quency response within .5 from 50 to steel cases. Available in choice of two bine hi-fi on the technical side with good 
: 10,000 cycles, and will deliver their full dependable constructions: with wire | mmking for the type of music and adequate 
rated output over this entire range. leads—at surprisingly modest cost; with — performance. Code symbols add details.) 


Line and voice coil impedances used solder lug terminals, at slightly higher 





























in the design of these output. units are cost. Order from your electronic parts ‘ 
those recommended by RMA. All have distributor. Be sure to ask for CHICAGO ’ 
tertiary windings to provide 10°, inverse P.A. Range Audio Transformers. Key 
Outstanding recorded sound for 
OUTPUT TRANSFORMERS the type of music. * Unresonant 
- deadish acoustics >’ Big bass 
Catalog if Typical | Impedance Max. D0-C Power | list Close-to highs with sharp edge 
__Ne | Output Tubes Class Primary-Secondory in Pri level Price 1 Some distortion in highs. t Flattish 
| Pri: 5,000 ohms CT high end; needs boost over normal 
PCO-80 | P-P 6B4G's, 6L6's| A’ Sec: 600 150 20 $12.10 ieee Oeaes alten SM dian ta, 
PSO-80 P-P 6V6's, 616's AB * 16 8 4 ohms 120 ma. watts 16.50 sues Piano is tinny, metallic 
Pri: 10,000 ohms CT Violin solo very close, big rWill 
PCO-150 | P-P 6V6's, 6F6's AB Sec: 600 150 15 10.45 need bass boost over normal LP 
PSO-.150 P-P 6K6's AB: * 16 8 4 ohms 200 mo watts 14.85 playback 
Pri: 6,000 ohms CT 
PCO-200 P-P 616's 8 Sec: 600 150 30 13.75 
PSO-200 pa P Parallel 6V6's ABzT * 16 8 4 ohms 250 ma watts 18.15 





Big-orchestra stuft—tight 
Leroy Anderson Conducts, vol. 2. L. Ander- 


DRIVER, TRANSFORMERS son G His ‘‘Pops’’ Concert Orch. 
Decca DL 7519 























Catalog f Typical | Primary Max. 0-C Ratio list Do 1 detect tr hard-boiled K l t 
No Driver Tubes Impedance in Pri Pri./' Sec Price p nn th _— : 1 a Ande —_ rie : = 
é pw 2. 2 ; d stuff in ris, addec o Anderson's rme 
PCD-10 P-P 6N7's, 6A6's, 20,000 ohms $5.50 elightfully warm, uncomplicated old-fash 
_PSD-10 635's, 6C4's, etc cT 10 mo 3:1 7.95 style? Has ye juke-box had its deadly effect or 
PCD-25 P-P 6N7's, 6A6's, 20,000 ohms 5.20 Anderson's spontaneity? Hope not 
PSD-25 6)5's, 6C4's, etc cT 25 ma 3:1 7.70 eee ' 
PCD-100 | P-P 6B4G's, 45's, 5,000 10,000 9.35 ene ee ae. 
_PSD-100 | 2A3's, 6L6’s, etc ohms CT 100 mo. 5:1 200 | wen Decea DL 7518 110” 
* Has tertiary winding to provide 10% inverse feedback t For low distortion, use fixed bias. 


Pineapple Poll. a) Sadler's Wells Orch 













: - Mackerras ‘ Columbia ML 4439 
Write for “NEW EQUIPMENT” TRANSFORMER Catalog b) Royal Opera Orch., 
The units described above are typical of CHICAGO'S New Equipment Line Lanchbery “! Decea DL 7521 (10") 
featuring engineering that sets the transformer trend in circuit design. Get ‘ilbert & Sullivan ballet—though the De ; 
the full facts on the complete line now. Check the features, check the quality. pe per and livelier, the 1 vi ional 
& Check the price: see how little more these tougher, better units cost. Write “ we % MI P a) 3 actual am "hata 7 t 
ea for your free copy of the CHICAGO New Equipment Line Catalog today. ~cnepee ( a aaa 


Famous Overtures—Offenbach. Lond 
Philharmonic, Martinon London LL 350 


“New Year” Concert. (Strauss 
Waltzes). Vienna Philharmonic, Krauss 
London LL 484 


DIVISION OF ESSEX WIRE CORPORATION I i tment is again receiving I 









after 7-month hiatus. “Ffrr”’ technique is admi 
TRADE MARK REG rably standardized—these have the expected big, 
3501 ADDISON STREET - CHICAGO 18, ILLINOIS 1, the string highs very close and edg 





t not the only stv! 
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(atinatt FOLDED HORN 
> CORNER ENCLOSURES 


These compact, correctly proportioned Cabinart corner speaker 
enclosures will extend your bass response a full octave, with no 
binet r peaks! 





Assemble it yourself in less than an hour, and save $30.00! Only a screwdriver needed 
Complete packaged KIT of precut and smoothly sanded solid 5 ply welded wood plus 
plastic grille cloth, all hardware, KIMSUL Acoustic insulation, plastic wood, glue and 


simple assembly and finishing instructions 
$19.95 


For 12” Speaker: 3242” wide x 32” high x 16” deep, 26 Ibs Model 61___ 
For 15” Speaker: 34” wide x 32” high x 17” deep, 28 Ibs Model 63_ $23.95 
Also available completely assembed, with beautiful hand-rubbed finishes. Write for literature 





reduce distortion by 50%!! 


Use on ACRO TO-300 


“The World’s Finest Transformer,’’ — and convert to Ultra Linear 
Operation by simply changing three* resistors and condensers! 


e Response + 1 db 10cps to 100,000cps e Unequalied square wave response 
e Rated to handle 40 Watts e Low phase shift 
e Resonance-free response e Most quality per dollar! 


$94-75 
net 
ACRO TO-310 — Same ratings but 20 watt. For converting all popular 10 $18.75 
watt 6V6 amplifiers to the sensational Ultra Linear Operation 


Using a Wihtamson 2? Double your power output, and 


"Conversion 


ACRO TO-300_.___ Kit - $1 





All units fully potted in attractive 
grey hammertone case. Compact, 
only 3%" x 3%" x 4%" high 


FREE! Write for 12 page ACRO ACRO 10-290 for the Original Williamson Am- 
@ data; Amplifier and con- plifier. Performance equal to the finest 


$15.75 








version schematics regardiess of price! 








Hear your 


PUNCHED 


Hamsison flas St! 
) KT-66 


Plug a pair of these 

famous OSRAM KT66 

t tubes in your 6L6 
sockets and, without any cir- 
cuit changes, enjoy less dis- 
tortion in your output! Can 
deliver 50 watts in continuous 
service, with longer life. Ideal 
for the Ultra Linear amplifier 

Harrison Has Them 


for $3:97 


only each 





Do you have any 
Audio PROBLEMS? 


Cali or write Ben Pinz, our 
Audio Specialist, for friendly 
heipful advice. No obligatior 





Special Value! 
Filter CHOKES 


High quality, conservatively 
rated for continuous duty. 
Potted in metal cases for up- 
right or inverted mounting 
Lugs. Ideal for all amplifiers. 
PA-100 12 Henry at 10 MA. 15 
ohms. 3” « 442” x 442” high 
$11.00 List value 49g 
Special $3: 


PA-48C 75 Henry at 5O MA 
2500 ohms. 22” x 3” x 3” high 


$10.00 List value $9.79 
Special 





Ultra Linear 
» (or any 
amplifier) 
at its best 
with a 


WHARFEDALE 
SPEAKER 


Smooth 30 to 18,000 cycle re 
sponse. High efficiency 12 watt 
power rating. 18% ibs! 15 ohm 
VC. Exclusive cloth suspended 
cone minimizes transient distor- 
tion and “‘boom 


SUPER 12°C.S./AL 
Really worth more 
but Harrison sells «$195 


for only 





CHASSIS 
fos Willamson 


Take the work out of building 
your Williamson with these 
completely drilled chassis for 
omplifier and for power sup- 
ply. 7° « 9” x 2”. Grey hom 
mertone finish 


Both for only 





227 GREENWICH ST. 


NEW Yo 
— RK 7, N. Y. e BArclay 7-7777 
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°¢ Delibes: Sylvia; Weber: Inv. to the 
Dance; Ponchielli: Dance of the Hours. 
Roy. Op. Orch. Rignold. Decea DL 9549 
Again, would be yp hi-fi sound, with 
Conductor E. G. Keenan uses the edgy rhs ‘ for some distortion i e Ll 
Turner 9D on the Milwaukee Road's | ri close » 
Midwest Hiawatha train. 


Curtain Time. Morton Gould & His Orch 
Columbia ML ons 


gements, with ¢ 


Tati-Tati. (Symph. Paraphrases on Chop- 
sticks). Col. Symphony, Janssen 
Columbia ML 4480 


wn it! Supe 
well. (19th C. Russian composers 


* Waltzing with Waldteufel. Strauss Polkas, 
vol. 2. Boston Pops Orch., Fiedler 
RCA Victor LM 1226 


Gershwin: An American in Paris. Rhap- 
sody in Blue. Andre Kostelanetz G H 
Orch., Alec Templeton, pian 

Columbia ML 4455 





Big Concerto Style 
* Liszt: Todtentanz (Dance of Death 


FIRST IN FAVOR Prag neg i gy nl me 
on the Milwaukee Road.. the TURNER 


/ Perhaps you don't own many trains in which 5 
fe WD) OD: sto Sky ina ‘ 9D Salah ‘’ Rachmaninoff: Piano Concerto +3. 


RCA Victor LM 1195 








Turner 
but chances are you're called on now and then to rec Horowitz; RCA Victor Symphony, Reiner 
ommend a microphone for paging, public address, ham RCA Victor LM 1178 
rig, mobile use or traveling mike broadcasting. In this ‘ t this stili leaves the lower « 
event, you may be sure of your ground when you use 
or recommend the Turner “Han-D” 9D! 


microphones, 


The Turner 9D is the handiest and most useful 
microphone made. Hang it, hold it, or mount it on 
any mike stand. It's carefully engineered for maximum Brahms: Violin Concerto in D. Peter 
response to voice, but also delivers smooth, natural Rybar; West-Austrian Radio Orch., Molt 
response to music pickups. It will not blast from close kau Concert Hall CHS 1113 
speaking The small t now SPE ES 
I 

Drop it kick it freeze it heat it the 
Turner 9D will take more punishment per square inch 
than any microphone you ever owned and continue 
to give superior performance Positive contact slide 
switch permits on-off operation 


MODEL 9D DYNAMIC Recommended for severe service Tchaikowsky: Piano Concerto <2. 
mm" ee * “4 2 om ns en r' : a oe : h os — a ware oe Mewton-W d Winterthur Symp hor 
00-7000 ¢.p.s iplete with removable 7-ft. single conduc Goehr Concert Hall CHS. 1125 
tor shielded cable 50. 200. $00 ohms or high impedance 
MODEL 9X CRYSTAI Equipped with high qual hock Tchaikowsky: Piano Concerto #3, Op. 
mounted. humidity protected crystal for indoor or outdoor use 75; Concert Fantasy, Op. 56 Mewt 
- wih semavehie 74s. dlaghe ceadioner a I t cable ve Wood; Winterthur Symphony, Goehr 
oe bce ncert Hall CHS 112 
Model 9D Concert CHS 6 
List price $28.50 r thes cor 


Model 9X / \ Write for 
as . \ : 
List price $23.50 complete literature 














Some Mozart and Haydn 


ray T >] Mozart: Sinfonia Concertante (Double 
I 4 COMPANY Concerto) for violin and viola, K. 364. W 
4 Barylli, vi., Paul Doktor, viola; Vienna 


929 17th Street N.E., Cedar Rapids, lowa State Opera Orch., Prohaska 
IN CANADA-—Canadian Marconi Co. EXPORT—Ad. Auriema, Inc. cnc Ante sie 
Toronto, Ont. & Branches 89 Broad Street, New York 4 ere 


d under patent ! the Brush Development Co, 
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golde liveness, the solos ‘ balanced wit! 
the orchestra, the whole tillating, jewel-like 
etfect of glittering realism ' 


Haydn: Symphonies #99, #101 


(““Cleock’’), Vienna State Opera Orch., 
Hi-fi-ites will kr t t Sis shoes 





Mozart: Piano Concerto #25 in C, K. 503. 

Carl Seeman; Munich Philharmonic, Fritz 

Lehmann Decca DL 9568 
. t Lehmann (Lotte 








‘Haydn: Symphonies +94 (‘'Surprise’’), . - 
#103 (“Drum Roll”). Royal Philharmonic. Professionals Rate G-E Audio Equip- 


amen nae i. Se ment Unsurpassed For Tone Clarity. 
Home Installations Growing Rapidly 


Contrast this Beecham H ‘ 


WQXR, the radio station of The New en: ~~ se 
York T imes, backs up its enviable reputa- CARTRIDGE — (RPX-050) ploys 
tion by using the finest audio equipment 53, 43, 78 com cocerde with 
available. Elliott Sanger (above), Execu- out changing its position in 
the arm. Simply depress and 
turn red button to change 
Our high standard of quality in stylus, which is replaceable 


record reproduction is maintained 

by the General Electric Cartridge 

and Diamond ‘Baton’ Stylus.” 
In use at no less than 14 different loca- ; 
tions at WQXR, these G-E products help ] 
to bring you the remarkable fidelity of \ y/ 


Mozart: Divertimento +7 in ; ; ; n 
205; Cassation in B Flat, K. 99. burs tive Vice-President of the station, reports 
Mozarteum Orch., Paul Walter 


Period SPLP 528 


sound for which this station is famous. 





Mozart: Wind Serenades +11 in E Fiat, 

K. 375, — in C Minor, K. 388. a) Kel! Did you know that you can have G-E 
Chamber Players 

eee : Decca DL 9540 equipment like this in your home phono. ge 

Members Vienna Philharmonic h i Th _ 
: sraph or sound system’ The cost is rea- 

Westminster WL 50-21 g ae ~agnr sber ' i le G-E 1201 HIGH FIDELITY 

: 2 sonable, the enjoyment almost limitless. SPEANER—Frequency response 

Ask your G-E dealer. Meanwhile. fill out of 50 to 13,000 cycles. Large 

and mail the coupon for free catalog. Alnico 5 permanent magnet 

aluminum base voice coil. This 


“ 


speoker is ideal for high 
r i : FF FF FF; fF Ff Ff 2 fidelity applications 


| @ xx, 
Laie! 
General Electric Company, Section 4432, =, Ey 


Electronics Park, Syracuse, N. Y 
) ro) 

















Mozart: Piano Sonata in D, K. 576 
“Trumpet"’). Wm. Schatzkamer 
RCA Victor LM 156 (12 10”) Phonograph Accessories folder 


Mozart: Piano Sonatas in C, K. 279, in F, NAMI 
K. 280. Florencia Raitzir R.E.B. +4 


Please send me, without obligation, your new full line 


ADDRESS 


CITY 


“GENERAL @@ ELECTRIC! 
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on the listener's part! Schatzkamer does an aver 
tate «ze, amiably so-so job on his part, with a bit of 
the usual feeling that these are a sort of miniature 
he uw ENT | exercise,”” which they decidedly are not. Raitzir 
A VANCE with great advantage of training under Landow 
N MAJOR AD E | ska, may sound thin and distant—but close liste 
ing shows u superb shaping and accuracy « 
'§ FIRST ee | ere rere 

RY TURN If yeu want to hear the actual Mozart piar 
\ \DGE lovely thing—try this, by a composer, America 
CARI German, who might be Mozart himself for all most 

ot us can tell. Same style of careful playing 

the actual Mozart instrument 





Reinagle: Sonata for Early Piano. Arthur 
Loesser, piano built (by Challis) to dup- 
licate piano of 1790-1800) 

New Records NRLP 2006 (42 10’) 









. . . FITS MOST OF 
THE POPULAR CHANGERS 


EQUIPMENT REPORT 


from page 30 


with five different characteristics being 


INTERACTION between the two needles has provided. Two characteristics are available 
ws for the radio inputs, the AM position hav- 
i long reduced the performance quality of conventional ing a roll-off to reduce noise in locations 
i4 , : . , adi remote from broadcasting centers. How 
‘ designs in turnover pickup cartridges. Another difficulty ever, AM radio can be played in the FM 
| has been that, if output and response characteristics are a a ‘ mag 1 = se -_ thi 
j A - : input tor radio, the switch selecting 1s 
made ideal on one side, for one record type, reproduction input on two positions—one marked FM 
‘ - P I “sponse, the o é “ 

on the other side is poor; so a compromise has to be made. —— od Wathcand ee  ccngpeaner 

It took a revolutionary new design in turnover cartridges are well designed, and have a definite cen 

= : ter position for flat response; the volume 

to eliminate these problems . . . and that is exactly what control is compensated for low-level repro 

Astatic engineers have come up with. The new “Twin — , I — — bs ——e on 

- . ; . ’ oth radio and phono, anc 1€ Operation ot 

CAC,” Astatic cartridge model CAC-D-J, is the first turn- the selector-equalizer switch is simplified 

over unit offering unlimited reproduction clarity, fidelity —_ See ene ge big gO 

and brilliance of tone. It is the equal of the finest single- voltages for the various inputs for an out 


needle cartridge of them all, Astatic’s own famous CAC-]. eaten 


SIGNAL INPUT VOLTACES 
for 1-watt output 





« ps, volume control maximum. tone 
FEATURES controls “flat”? 
Input Selector Voltage 
° cc 1 »s, back 
1 Basic design principle combines two complete CAC assemblies, back LO Radio EM 0.18 
to back, on a common plate. HI Radio FM 1.2 

i 22 

y | Output and response characteristics of each side established inde 4 eg _ oa 

pendently of the other: 0.8 volt at 1 kc. on Audiotone 78-1 Test Record A z 1 Lp 0.36 
and 0.7 volt on RCA 12-5-31-V Test Record. Frequency range, 30 oo go 
to 11,000 1 LO Mag PU LP 003€ 
ee HI Mag PU LP 011 


3 Needles are, of course, entirely independent of each other, free of 
interaction. Needle pressure, 10 grams 





4 Unique but simple switching device in turnover mechanism connects 
only the cartridge or side being used to amplifier phonograph input 


5 Furnished complete with turnover bracket and knob assembly, with 
standard '2” mounting holes. Wiring terminating in pin connectors, 
graduated for two dimensions now standard on lead wire connectors 
Easily installed without soldering 


6 Equipped with Type Q (3-mil) and Type Q-33 (l-mil), sapphire 
tipped needles. 


@ Write for camplete details on the 
pew Astotic “TWIN CAC” Turnever 
Cartridge. Ask alse ebeout the thro. 

ath 1p Moder, avoil- 
able complete with this superb ner 
cartridge. 








The National Society for Crippled 
Children and Adults, Inc. 

11 S. LaSalle St., Chicago 3, Ill. 
The Easter Seal Agency 


EXPORT DEPARTMENT 
40! Broadway, New York 13, N.Y - 
Cable Address) ASTATIC, New York Astatic Crystal Devices manufactured 
under Brush Develooment Co. patents 
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Audio in the Home 
William C. Shrader’ 

COMPLETE HOME MUSIC installation 
should include some kind of radio 

tuner, if sufficient versatility of 
entertainment is to be had. While many 
users will already have a good AM 
tuner, and will prefer to retain it as the 
] of the radio section, it m de 


stall 


of 
be 
t iv be p bl o locate the 
in the speaker compartment which 


been vacated, even though it 
convenient te 
the problet 
I ecause ul 4% the later sets 
» FM or TV jacks on the back and 
ire usually provided wi a switch to 
elect the program source. If there are 


no jacks, one may be installed, to 


gether with a double-pole-double-throw 
(DPDT) switch—one circuit switching 
the signal lead and the other shorting 
out the unused circuit. This may be done 
by removing the head from the “high 
of the volume control and connect- 

it to one of the outside contacts of 

» switch, as shown in the figure. The 
lead from the new jack is connected to 
the other outside contact of the switch, 





volume control 











1] the arm is connected to the vol- 
ume control terminz rom which the 
lead was removed. The other points on 
the switch are connected as shown, and 
the switch then serves to short out the 
AM signal when listening to FM, and 
vice versa. Cloth- or rubber-covered 
shielded lead should be used for this 
wiring, with the shield connected to the 
chassis. If the FM set must be mounted 
at any great distance from the radio, 
low-loss microphone cable should be 
used for the connection to prevent the 
loss of high frequencies due to the 
added capacitance of the cable 

Further “solutions” to the problems 
encountered in the search for good mu- 
sic reproduction will be discussed in this 
section next month 

Addition of jack and DPDT switch 
and wiring changes shown will permit 
selection of either AM or FM tuner 
with minimum of effort 

* 2803 M St., N. W., Washington 7, 
D. ¢. 


TESTING OF MUFFLERS at the Donaldson Co., St. Paul, Minn., is simplified with 
recording equipment tailored to the job by Donaldson engineers. Comparative 
performances recorded on tape can be played over and over again for analysis 


Sound Recording problems? 
3M Engineers can help you! 


Technical assistance on  they’re ready to help with 
every phase of sound record- your recording problems, show 
ing is yours for the asking you shortcuts and new tech- 
from the 3M Service Organi- niques, assist in the selection 
zation. This group of over 100 of equipment. 
sound engineers has had wide Call your local 3M Service 
experience with radio, tele- Representative today .. . or 
vision and industrial users of write us direct: Dept. AE-32, 
sound recording equipment. Minnesota Mining & Mfg. Co. 
Backed by the extensive facili- St. Paul 6, Minn. No obliga- 
ties of the 3M Laboratories, tion, of course. 





HERE'S WHY RECORDING ENGINEERS USE MORE 
“SCOTCH” SOUND RECORDING TAPE THAN 
ALL OTHER BRANDS COMBINED 


e Lower noise level than any other tape 

e Greater output sensitivity than any other tape 

e Better reel-to-reel uniformity than any other tape 
e Erases cleaner than any other tape 

¢ No curling or cupping—always lies flat on head 


e Lubricated for longer tape life 








The term “SCOTCH ‘ and the plaid design are registered trademarks for Sound Rex ording Tape made in 
U.S.A. by MINNESOTA MINING & MFG. CO., St. Paul 6, Minn.—also makers of “Scotch” Brand 
Pressure-sensitive Tapes, ‘‘Underseal’’ Rubberized Coating, “‘Scotchlite’’ Reflective Sheeting, “ 
Walk” Non-Slip Surfacing, "3M" Abrasives, ““3M"' Adhesives. General Export: Minn. Mining & Mfg 
Co., International Division, 270 Park Avenue, New York 17, N. ¥Y. In Canada: Minn. Mining Mfg. of 
Canada, Ltd., London, Canada 
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NEW PRODUCTS 


Rectifier. (Quic} sturdily cor 
j rotect duty fc pole 
if exception freedon 
ind rumble Al equipped 
turntable and the Garr d 
tone arr ! Model M 
ndar interchangeable 


e supplied 


@ Sealed Selenium 
ungu ind 


@ Preamplifier - Equalizer. 
mbined with a his 
n the new 
jualizer. Operating 
ns wl over the orig 
tor 


tCA-Vi 


Supplied w 


: unit to oe mended sett 
tker represetr ive f tl 1 line f 


e@ High-Quality Speakers. [!lustrate: ‘ : mae Coe Ane moter S-r.p.m. diss 
l s Mode Corser . a l . 


e Improved Audak Cartridge. Vi: 
, . needle ¢ ad the 3 


@ Heathkit Williamson-Type Amplifier. 
Aud ent i t with whom economy 


onsidered 


M . ' 





utput. Intermodulation 
> per ent using 60 at 
Hen ? iny Bento 
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AUDIANA n Discriminating Eventually 

ine ae . 
oe to ae / 

Build Your Own Modern Horn Enclosure 


Kits by CABINART make finer Folded Horn Enclosures 


Enjoy Better Sound Sk Bision Kit Includes: 


Gain a full octave of ee @ Lumber cut to size 
clean bass that is never Cn © Baffle pre-cut for 12’ 
or 15” Speaker 

Grill Cloth 


Hardware 


reproduced by ordinary 

cabinets . . . Assemble 

your own folded horn 
u a 

from a pre-cut CABI- Plastic Wood @ Glue 

NART Kit Kimsul Acoustic In- 
sulation 

All materials included. Assembly Instructions 


@ Finishing Instructions 


Model 61 12” Speaker $19.95 Net 
Model 63 15” Speaker $23.95 Net 
. 


BROWNING FM-AM TUNER 
Model RJ-12C 


Proportioned for easy mounting in book-cases, draw 
ers, shelves, and cabinets. Automatic Frequency Con- 
trol assures correct tuning on FM. Disabled at the 
flick of a switch! Receives FM band, 88-108MC; 
Standard band, 530-1650 KC. Separate RF and IF 
systems on both bands for maximum performance. No 
coil switching. Less than 10 microvolts needed to 
produce 30 DB noise reduction in FM band. Sensitivity of 5 microvolts in AM band. 
FM audio response 15-15,000 cycles + 1', DB. AM audio response 20-6,600 cycles 
+3 DB. Tripled Tuned IF’s. Phono-TV-Recorder positions in channel selector switch 
provide volume control on Tuner. Three signal inputs at back of Tuner. Armstrong 
FM circuit. Tubes: three 6AU6, one 12AT’, one 6SK7, one 68G7, two 6SJ7, one 
6H6, one 6SA7, one 6J6. Tuning eye 6AL7GT, one IN54 crystal detector. Height 
7%", width 13'.", depth 9”. 
Model RJ-12C Net $129.21 Power Supply PF-12 Net $16.88 
. 


The “EDITALL” Tape Splicing Block 
Designed by Joel Tall, and based on his 
years of experience as tape editor for CBS, 
the block eliminates the use of holding clips 
or similar devices. Thus it allows tape edi- 
tors and sound men to splice tape easier, 
faster, and with less fatigue. Can be used in 
conjuction with any tape recorder using 


standard tape Net $6.50 
PICKERING 132 E Record Compensator 


Permits proper compensation for micro- 

groove and standard records, domestic and 

foreign. Net $12.00 
* 


@ BROWNING e@ BRUSH @ CHALLENGER @ ELECTRO-VOICE @ JENSEN @ ESPEY 





Vail Orders filled prompt 


NEW BIG CATALOGUE NO. A3: You'll want our new 48 
gue No, A3, featuring the latest and finest in 


equipment for audiophiles. Just drop us a 


omar 


postcard, or phone 


COrtlandt 7-0315 
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HARVEY ; 


for the finest in 
OUND. EQUIPMENT 


“Unfinished” CONSOLE CABINETS 
FOR ECONOMICAL HOME INSTALLATIONS 


MODEL 71-15— 


MAGNECORD SERIES 6 
RECORDERS AND AMPLIFIERS 


PT6-JA Recorder and Amplifier the only 
combination that offers such high professional 
quality at such o low price. Includes PT6-A 
Recorder plus Amplifier with low impedance 
microphone and bridging inputs, 10 watt audio, 
amplifier with monitor, speaker and jack for 
external speaker, 600 ohms balanced line output 
terminal 
PT6-JA—Magnecord Combination with 
high speed forward 
PT6-AH—Recorder with high speed 
forwar 
PT6-J—Amplifier 


$564.00 


316.00 
248.00 


McINTOSH AMPLIFIERS 


We have Mcintosh Amplifiers in stock for im 
mediate delivery. Full information on request, 
or come in (if you're in town) for a demon- 
stration 

20 W-2 Amplifier 

50 W-2 Amplifier 

AE.2 Equolizer Pre-Amp 


$149.50 
249.50 
74.50 


Complete Line of CANNON 

Plugs and Connectors car- 

ried in stock for immediate 

delivery. 

CANNON plugs hove been stand 
ard equipment for more than 15 years wherever 
a high quality connector is required for low level 
sound transmissions or for general electrical and 

em in quality micro- 
phones, sound systems, radio and TV stations, 
etc. CANNON is defintely a “‘must’’ for you 
Write for literature and prices for connectors to 
fit your requirements. 


HARVEY STILL HAS AVAILABLE 


Altec 604B Speakers 
Electro Voice, Lansing Stephens 
Western Electric 755A Speakers 
others, etc. 
In fact, we have almost all of the better grade speakers at the right prices. 
All with Alnico 5 PM Fields. Come in now, or order by mail . . 
quality speaker while it is still available. 


ape is amazing sturdin rt and finished quality 
d only in con- 
. costing many times this price 
Both cabinets are built of 54 inch laminated 
fir, securely joined for years of lasting service 
The “unfinished” surfaces have been sanded 
to table-top smoothness, ready to take what- 
ever finish you select for room harmony. Each 
cabinet has been designed for utmost ease and 
flexibility in i of Each 
measures 23" wide, 16" deep, 33/4" high 
MODEL 70—Designed to house amplifier, pre- 
amp, tuner, power supply, etc. Has removable 
panels for knob controls and tuner escutcheon, 
plus removable changer board and a hinged 
cover for immediate access to record player 
Net $36.00 
MODEL 71-12—Bass-reflex cabinet, ready for 
mounting 12” single or co-ax speaker. Specker 
and port i are ively grilled 
Net $24.00 
speaker. 
Net $24.00 
eeeeseeeee#ee#2e#8e#?@e@ 











Same as above, Gut for 15” 


- get your 


Browning FM 
$96.50 Tuner, Model RV-10A 
Designed for high fidelity reception in FM band, 
and ic Frequency Con- 
trol. Receives signals on FM from 88 to 108 MC. 
Avdie response fiat from 15 to 15,000 cycles 

+ 1% DB. No drift after 2 minutes warm-up. 
Tuned RF stage. Phono-FM-TV Recorder switch 
permits instant transfer of input signals. Arm- 
strong FM circuit. Tube complement: three 6AU6, 
one 7F8, two 6517, one 6H6, one 616. Tuning 
eye po 4 6AL7, Type 5Y3 rectifier tube. 61/2" 

4”, 





Browning FM-AM 
$131.85 Tuner, Model RJ-128 
For high fidelity reception on FM band. The AM 
section provides high sensitivity and selectivity. 
Automatic Frequency Control. FM band from 88 
te 108 MC. Standard band, 530 to 150 KC. Sep- 
arate RF and IF systems on both bands, no coil 
switching. No FM drift after 2 minutes. FM 
audio response flat from 15 cycles to 15,000 
cycles + 1% DB. AM audio response fiat from 
20 cycles to 6600 cycles within + 3 DB. Triple 
Tuned IF’s. Phono-TV-Recorder switch. Arm- 
strong circuit on FM. Tube complement, three 
6AU6, one 7F8, one 6SK7, one 6SG7, two 65/7, 
one 6H6, one 6SA7, one 636. Tuning eye 6AL7Gt, 
one 1N54 crystal detector. 7%” x 1314" x 9”. 
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HORN-TYPE 
LOUDSPEAKERS 


page 


duced 

TLATICE W he 
superior to 
Ispeake Tt Wl 


Are maske d by 
this 


those 


results 


lou 


is done are 

obtained 
horn load 

Phere at 


the 


out 
of horn resonances 
loudspeaker systems 
structure can mace 
Second, two or 
used in dif 

Third, the 
corner of the 
floor and walls will 
a virtual horn which extends into 
itself. The last expedient i 
effective in increasing the virtual 
mouth area. In it provide 
the best possible impedance match be 
the generator (driver) and load 


wh 1K h 
can be reduced 
First, the horn 


large 


ettects 
in 
he 
as practic able 
rates of flare 
terent o1 

horn can be placed 


that the 


more can le 
the horn 


in the 


sections 


room so 
form 
the 

very 


roon 


most Cases 
tween 


(room ) 


Practical Considerations 
} 


Phe toregomng paragraphs ha snow! 
the most important theoretical consider 
ations which govern the performances 

horn-type loudspeakers once the 
design nstants 
However, it 
sign numerical values to the desig 
stants the of 
loudspeaker is, among 
irticle of furniture 
siderations of 


Ve 


SCT 


have been choses 
is usually possible to 


n cor 
\ 


an 


theory alone 
other things, 
and practical con 
and appearance must 
be taken into account well as acousti 
cal performance. Sometimes compro 
mises must be made in order to fit equip 
ment mto available space It the 
purpose of this to discuss the 
practic al construction of horn speakers 
Phis can best be done by describing the 
constructional features of two hort 
speakers built by the writer for whicl 
dat available The 
chosen for description are different 
in will illus 
trate the major requirements which must 
met in any system. One of these horns 
is described in the following paragr: apl Is 
and the other follows next 

Several vears ago Olson 


on basis 


size 


as 


Ss 


section 


a are two iples 
quite 


serve to 


exan 
conception and 


he 





month 

and Massa 
Frank Massa, J 

8, No. 1, p. 48, 1936 


of Acoustical 


Van Nostrand, New 


Olson 
im. Vol 
Olson, lements 


2nd ed., 


Harry and 
Acous. Soi 

Harry 
Engineering,” 


York, 1947 
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described in the literature a loudspeaker 
employing two horns and one motor 
rhe low-frequency horn was coupled to 
the rear of the cone and the middle- and 
upper-frequency horn was coupled to the 
front of the cone. Later there appeared 
in the literature a description of the no 

familiar Klipsch horn which employed 
the corner of the room in order to ex 
tend the dimensions of the virtual horn 


The speaker to be described is a modi " 


i 
fication of the Olson-Massa design and 


cme senso on QN ANY STRINGED INSTRUMENT 
\lthough the speaker was built several pais M4 


ears ago its performance is still con . * 
lered excellent. It ce yares favorably 
with more recent 


istly more expens ve sles weil “ 4% 
ers speaker as a prototype other con } 
structors have built similar units and 


have reported excellent results 


Figure 2 shows the main construc- THE ONLY NO-DISTORTION “KONTAK MIKE” 


tional features. The eight-inch cone is 


mounted near the top, secured to a ver- 
tical mounting board about half way 
back from the front of the structure. A \ 
hort horn extends forward from the 
cone. Behind the speaker mounting board 
is the speaker chamber The low-fre- 
quency horn connects to the lower por 
tion of the speaker chamber and the 
mouth of the horn is at the front of the SKH 
structure near the bottom KKH 

For the sake of clarity some of the 
details are omitted from Fig. 2 and are 
shown in Fig. 3. (A) in Fig. 3 shows 

= 


vo Used with most ampli- 
fiers, including most 
electric guitar amps. 











Anthony Antone, widely known No changes in amplifier, 
os the most versotile orfist 
of the frets’, is an enthusiastic 
user of Amperite Kontok Mikes 


Attached without tools. 





The Amperite “Kontak Mike” improves the tone 

and volume of any Stringed or Fretted Instru 

JI™W ment — also Pianos, Accordions, Harmonicas, 

Vl Oy etc. It is the only “Kontak Mike” that does not 
/ 


bf = — \ Model SEH, hi-imr List $12.00 


‘ 
fi. & > 
"eis Te 

“#0 AMPERITE 
STUDIO MICROPHONES 

at P. A. PRICES! 

Ideal for CLOSE TALKING 
or DISTANT PICKUP 


You can shout right into it, or 
stand away; in either case, the 
quality will be perfectly natural 
Mode! RBLG (7 hms) List $42.00 
Fig. 3. Details of top (A), center (B), and bot- Model RBHG (hi-imy List $42.00 


tom (C) sections of the duplex-horn speaker. 

AMPERITE CARDIOID 
the plan of the top section of the struc- DYNAMIC MICROPHONE 
ture. This section includes the cone, the x} 
high-frequency horn, and the upper part Models PGH-PGL List $32.00 
of the chamber. (B) shows the plan 
view of the center section which com- AMPERITE Compan y- Tit 


; » lower part of the chamber. th 
prises the lower part of the chamber, the 561 Broadway e New York 12, N. Y. 
throat, and part of the low-frequency 


horn. (C) shows the lower section of In Canada Atlas Radio Corp Ltd., 560 King St Ww 


introduce peaks or distortion. 
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GOOD NEWS TO MUSIC LOVERS — 


BELL 
Custom HIGH FIDELITY 
AMPLIFIER 


with complete Remote Control 
Model 2145-A 


This unique, new Bell High Fidelity Am- 
plifier adds the master touch to any type 
built-in or custom audio system. Its remote 
controls, in an attractive unit for table or 
console mounting, are amazingly selective. 
Include single selector for phono—AM, 
FM radio (or TV), all domestic and for- 
eign records, 78, 45, and 33-1/3 rpm; also 
compensated volume control; plus smooth, 
continuously variable bass and treble with 
boost and cut. All-triode amplifier, 30 
watts maximum, reproduces sound at all 
levels, naturally clear and life-like. 


EXTRA PROFIT TO YOU 





Frequency response plus or minus .25 db 
to 20 to 30,000 cycles. Distortion at nor- 
mal listening levels is less than .2 of 1%. 
Elements can be separated 5 to 25 feet 
with only .1 db loss at 20 kc. All inputs 
(3 phono, 1 mike, 2 radio) connect di- 
rectly to the main amplifier. For more de- 
tails, write. 


Also Ask About Bell's lower cost 
Hi-Fi Amplifier Model 2122-A. 


BELL SOUND SYSTEMS, INC. 


599 Marion Road, Columbus 7, Ohio 
Export Office: 401 Broadway, New York 13, N. Y 
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Enlightening ... 
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Acknowledged the Leading Publication 


in the Field of Sound Reproduction 


Fi you are novice, hobbyist, experimenter, or engineer ...if you 


are a lover of music.. 


. and in pursuit of sound, undistorted 


. Audio Engineering will be your faithful, reliable com- 
panion all the way. You will find no more pleasureable and 
stimulating reading than there is in AE; absorbingly interest- 
ing material, valuable and authentic data, workable detailed in- 
structions...all comprehensively and yet practically presented. 


“What to Do” and “How to Do” will guide your every move 
through this thrilling experience we call Audio. 


Each new issue brings New Ideas, New Slants, and Latest Devel- 
month in and month out . . . twelve times a year 


opments... 


BE SURE to get your copies REGULARLY. 


: Coupon 


(. 12 months 


MAIL this | 
! 
l 


; Now 


Please Print 


« Nome 
- 
4 f Address 
, | City 
vara. SN | Subscription Price 
| $3.00 2 yeors 
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AUDIO ENGINEERING 
342 Madison Avenue, New York 17, N. Y. 


Enclosed is Check 


Please send o copy of ecch new issue of Audio Engineering for the next 
24 months to 


$5.00 


Money Order for $ 


Zone State 
USA, Canede and Pon Americon Union: | year 
Other countries: | year. $4.00 2 yeors. $7.00 


the structure, comprising the remainder 
of the low-frequency horn. 

The functions of the various parti 
tions can best be explained by tracing 
the path of the low-frequency horn. As 
shown in (B) of Fig. 3, the throat is in 
two parts me half is at a, the other at « 
Che first portion of the horn consists ot 
two parallel paths from ato 6 and from 

to b. The paths converge at b and im 
mediately pass down into the bottom sec 
tion through the hole at 6. The horn 
then splits into two parallel paths, each 





of which opens separately at the front 
ot the bottom section, as at (C) of 
Fig. 3 

Ihe effective length of the low-ir« 
quency horn is about 45 inches. Thi 


total mouth area is about 360 square 
inches and the total throat area is about 
38 square inches. Considerable liberty 
was taken in the rate of flare in the 
interest of simpler construction. How 
ever, the aver ige rate ot flare provide S 
for a theoretical low frequency cut-off 
at about 52 cps. Eqs. (1) and (3). This 
should not be taken too seriously, how 
ever, since finite horns radiate appreci 
able energy at frequencies less than cut 
off. This particular speaker, for ex 
ample, produced fundamentals of 16 eps 
with considerable intensity. This was the 
lowest frequency available from the test 
oscillator. (No claim is made for “flat” 
frequency response at these low. fr 
quencies. ) 


Interference Effects 

It was mentioned earlier that a folded 
horn does not radiate efficiently at higher 
trequenct where interference effects 
exist because of differences in path 
length. For this reason, the upper limit 
of the low-frequency horn should = be 
determined betore the other horn = is 
designed and built. There is no simy 
way to compute what this upper lit 
is: it must be measured after the horn 
is in opel ition \ convenient method 1s 
to block off the radiation from the front 
h absorbing material 
(pillows blankets, ete.) and check the 
operation of the low-frequency horn 
with connected to the 
driver. Once the approximate upper fre 
juency is determined, the high-frequency 
horn can be designed to complement the 
characteristics of the larger horn. 

The two vertical boards which con 








of the cone wit 


in oscillator 


prise the outside “vee,” Fig. 3 are cut 
trom ,-In plywood The speaker 
mounting board is made of '%4-in. ply 
wood. All other partitions are '%4-in 
plywood. All joints are nailed, glued 
ind reinforced with cleats. A portion 
of the top to per 
mit access to the cone The resulting 
structure is very sturdy. The inside horn 


secured by screws 


surfaces were given several coats of 
thin shellac and sanded between coats 
The resulting surface is very hard. The 
internal damping of the wood partitions 
is sufficient to eliminate all but a trace 
of vibration 

Experiments on this and other units 
have demonstrated conclusively that the 
use of thicker wood is no guarantee ot 
reduced horn vibration. One speaker 
similar to the one described here was 





lt of 34-in. wood throughout. The simple way of doing this is to fill part — the amber by the use of additional 
brations of the horn s were much i ith sound absorbing ma irtitions. The writer employed the se 
intense for the sa electrical in F t to block off part of ond alternative, as shown in Fig. 5 
$ A he front of the completed unit can be 
vered by a grill to improve the ap 
irance. Figure 4 shows a wood frat 
h bronze screening attached. Thich 
ric should not be used, particularly 
1 front of the high-frequency horn be 
cause it offers appreciable resistance at 
| trequencies but Lumite 
y cloth may be considered 
1¢ high-frequency horn 
Fig. 5. Speaker chamber in the top section. The 
plywood partition below the speaker magnet in 
dicates the reduction in chamber volume which 
was required to reduce cavity resonance 2 and 3. The model shown in the p 


ee Sboating _hadities 


ets of the send to tendinng. 1 we dinthhe for all TV Cameras 


he thickness of the wood the mass of the 


hs nly . . “ sanne 2 tifines oF B A L A M4 C E D - TV T R | P 0 D 


g. 4 is somewhat different 


ym that shown in the diagrams of Figs 





han the mass. Consequent] he natural E 

frequency increases: it does not decrease = 

is might be expected. Tl) ly advan -" 

ge gained ~ increasing the thickness This tripod was engi- 

i the wod 1s le consequent increase in ° 

Pear taba ng, ueelant gg neered and designed ex- 

dvantage is sometimes outweighed by pressly to meet all video 

he increase in the resonant frequency 1f f camera requirements. 

| shift means that the resonant fre 4 ; 
is raised from a sub-audible to Previous concepts of gyro 
which causes poor transient re and friction type design 
n the audible rat It appears have been discarded to 

achieve absolute balance, 

effortless operation, 

super-smooth tilt and pan 

action, dependability, rug- 

gedness G efficiency. 


Below: 
3 wheel portable 
dolly with balanced 
TV Tripod mounted 





Complete 360° pan without 
ragged or jerky movement is 
accomplished with effortless 
control. It is impossible to get 
anything but perfectly smooth 
pan and tilt action with the 
“BALANCED” TV Tripod. 


Quick-release pan handle ad- 
Fig. 4. The completed duplex-horn speaker justment locks into position 
Barely visible is the protecting screen which desired by operator with no 
hides the mechanism under normal illumination “play’’ between pan handle 
and tripod head. Tripod head 
that the most effective way to damp out mechanism is rustproof, com- 
horn vibrations is to use relatively thin pletely enclosed, never requires 
vood and to coat the outside of the horn adjustments cleaning or lubri- 
with viscous damping material to lowe cation. Built-in spirit level. 
the “QO” of the vibrating element Telescoping extension pan 
~ : handle. 

The only difficulty experienced with 
this speaker when first constructed along 
the lines indicated by Figs. 2 and 3 was 
undesired cavity resonance of the Helm Write for further particulars 
holtz type in the speaker chamber. This 
trouble was effectively eliminated by de 


creasing the volume of the chamber be (+ amera CQuipment ©. 


low that shown in the diagrams. One 
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graph employs a three-section horn. The 
two additional partitions were tound 
desirable to increase the dispersion at 
middle and higher frequencies 
One variation of this design whicl 
was brought to the writer’s attention 
deserves mention. It uses a conventional 
two way speaker with concentric tweeter 
in place or the single cone specified 
Thus, no high frequency horn need be 
constructed. Reports indicate that excel 
lent performance is obtained in_ this 
manner. Since most two-way speakers 
use large low-frequency cones the tot 
length of the low-frequency horn is 
MODEL 1810 lowered for the same mouth area. For 
dual speakers with relatively high cross 
Le FIDELI T y over frequencies the action is threefold 
rhe large horn is effective only at the 
lower frequencies, the middle range is 


Custom Quality s 
FOR LESS! PHONOGRAPH AMPLIFIER toa" ca han Gene 





tweeter 





Phe econd tvpe ot rn for low-fre 


, SPECIFICATIONS Me THE IDEAL LOW-COST HI-FI UNIT uioicy padiation iv a vertical corne: 
oy Output: Measured at 100, 400 and é FOR CUSTOM INSTALLATIONS cabinet model which can be accommo 


000 cps—10 watts at 3°; harmonic , | 1 
dated in the average home without tox 


distortion. Percentage intermodula- 
great a domestic upheaval—provided the 











| tion distortion at 60 and 7000 cycles . - , 
P| with 4 to 1 ratio—2 watts 1.5° (home Here’s a high-quality adequately powered unit cabinet-making abilities of the builder 
leve ) watts 3 10 watts 5 capable of the finest high-fidelity reproduction, and will satisfy the distaff department. This 
i Gain: Magnetic phono input 103 dl available at really low cost. The RAULAND model will be described next month it 
10,000 ohms), crystal pickup (aux.) in- , 1810 10-watt High- Fidelity Phono Amplifier is Part II of this paper 
put 80 db (500,000 ohms), 73 db (100,000 : : nee = ; 
: > ae equipped with 3- position input selector switch 
; 
: Frequency Reepence: + 1 db 40 to 30,000 for magnate or crystal pickup and high level 
cycles per second 7" auxiliary input. Features include: built-in 
Tone Controls: Separate boost type controls. * preamp for magnetic pickup, separete TECHNICANA 
¢ Bass + 13 db to —7 db at 40 cycles: treble boost type bass and treble tone controls, 
+ 10.db to —20 db at 15,000 cycles. a and compensated volume contro! which from page o 
Output impedances: 4, 8 and 16 ohms . i ; re : 
P Pp ‘ increases lows when volume is reduced. nism which turns the equipment on and pro 
: Hum and Noise Level: 45 db below rated output : There's nothing on the market compa- vides for a warm-up period needed for the 
i unweighted) on phono; 75 db below rated power rable for features, performance and amplifiers. In addition to the clock are a 
eS ees . value. Available for immediate set of tubular chimes, striking mechanisn 
Tubes: 1-6SC7, 1-6SQ7, 1-6SL7, 2-6V6GT, 1-5Y3 : motor drive timing unit, contact discs, tim 
v 2 a »Y3GT delivery from stock. Get the full ranger io de eo a — 
} Power Consumption: 75 watts, 117/130 volts, 60 details today! discs provide for the appropeiate scautt 
1 cycles. Chassis is finished in handsome light-green N 2 Is 1 “fp h rand 
hammerloid. Size: 1049” x 644" x 6” high overall. . at correct intervals with such random vari 
F 4 ition in t'mine and sound as are peculi 
to hand ringing 
Electroneering is our business The unit may be installed remote fron 
the bell tower with several remote swit 
positions for sounding bell sequences, and 
SOUND Lie clock control of the Angelus sequence. The 
4 EQUIPMENT COMMUNICATION accuracy of the unit is plus or minus tw 
minutes which was adequate for the ay 
plication. Greater accuracy may be ol 


RAULAND-BORG CORPORATION «+ 3523-L Addison St., Chicago 18, ILL. tained, however, using other types of clocks 
The one in this unit is a spring driver 
clock with a rundown time of thirty-six 





ours, the motor being electrically — re 
wound every cight hours. The size of tl 


} 
aia 


with standby power would be the next stey 





is three inches. A synchronous clo 





improving the performance 


Demagnetizes magnetic tape and film 


to erase recording and residuals. Music-Speech Level Ratios 
Results of the BBC tests on switching 
hetween speech and music were publ shed 
Wireless World, December 1950. The 
tests included engineers, musicians, and the 
public. Also the tests were used to deter 


mine the preterred maximum sound le ve 


Accommodates 5400 foot reels of 4” 
tape; 1000 foot, 35mm. Write for 
Catalogue. Net Price ...... $69.50 














CINEMA ENGINEERING COMPANY 


1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA 










Expert Agents: Froror & Hansen, Lid. + 301 Clay Street + Son Francisco, Collf., U.S. A Il t f 
he preterrec 
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program mater 
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TABLE Il 
Preferred change in level db 


n speech to speec 

1 music to speecl 
om speech to lou 
starting musk 

m speech to quiet 
starting music 

from speech to interval 

signal (Bow Bells) 





Voltage Regulator Tubes 


An article on the use of neon voltage 
regulator tubes by ( ppin appears in 
the September 1950 Toute la Radio, Tech 
niques for the stabilization of both d.c. and 
ac. voltages are discussed, and trigger 
tubes are mentioned briefly. Of importance 
the table of regulator tubes available in 
France. Some of these tubes are capable of 
stabilizing voltages as high as 30 volts 
while others have current ranges up to 
2) ma. Most of these tubes are not mar- 
keted in this country, although they would 
appear to be quite useful in many applica- 
tions where designers are now forced to 
use series or parallel connection of avail- 
able tubes 


HOW GOOD IS AN 
AUDIO TRANSFORMER? 


from page 21 





Fig. 7 shows that for a step-down type 
\s in the previous section, it is assumed 
that winding resistances are negligible 
n comparison with the circuit im- 
pedances 

\ complicating factor is the inter- 
vinding capacitance C«, so it is usual 
to take steps to eliminate its effect. Some 
transtormers incorporate shields between 
windings, connected to ground, so that 
interwinding capacitance is replaced by 
winding-to-shield, i.e. to ground, capaci- 
tance, effectively increasing existing 
winding capacitance slightly 

Where shields are not employed, it is 


























Fig. 8 (left). Elimination of C. from Fig. 6, and 
Fig. 9iright) from Fig. 7 


generally possible to connect the trans 
former so as to practically eliminate the 
etfect of interwinding capacitance. Inter- 
winding capacitance is the capacitance 
between the layers of turns that are 
nearest together in the two windings 
These layers will be turns electrically 
close to one end of their respective wind- 
ings. By connecting the windings into 
the external circuit so that the signal 
potential to ground from one of these 
ends is zero, the interwinding capaci- 
tance will become virtually the capaci- 
tance from the other winding to ground. 
If the ends nearest together in both 
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@ RUGGED 
CONSTRUCTION 

@ EXCEPTIONAL 
CALIBRATION 
STABILITY 


@ UNAFFECTED 


BY VARIATIONS l volt dyne cm? 


IN HUMIDITY 


MIDGET 
CONDENSER 
MICROPHONE 


ee Precision Sound 
Measurements and High 


Quality Sound Recording 


Built to give years of service without change in 

calibration. Even without dessicators, Kellogg 

Midget Condenser Microphones show no detect- 
able drift in laboratory service. Proven in use for 
optimum performance tor more than 15 years. 


PRINCIPA CHARACTERISTICS 


MODEL A MODEL B 





RESPONSE 


Referred to -59 db “55 db 


+ 3.db from 2010 11,000 | + 4 db from 20 to 15,000 cps 


FLAT TO WITHIN cps, for closed cavity with or without grille for perpen 


without grille | dicular incidence in free field 





Users Include government laboratories, SEND FOR FULL 
universities, audio development labora e SPECIFICATIONS TODAY! 


tories, sound studios and industrial plants 

manufacturing sound equipment WRITE DEPT 27-C 
LOGG SWITCHBOARD AND SUPPLY COMPANY 
*7 


Esteblishe 


6650 South Cicero Avenue, Chicago 38, Illinois 


HIGH-FIDELITY is o quarterly 
magozine, devoted to the 
interests of people who enjoy 
the best in home musical 
entertcinment. It is a large- 
size mogazine, beautifully 
illustrated, and handsomely 
printed on fine paper. 
Published by 
MILTON B. SLEEPER 
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MIDGET CONDENSER MICROPHONE | 





Before you spend money 
for RECORDS, consult 


the Big Magazine of Information about 
Records and Hi-Fi Equipment for Your Home 


BEFORE YOU BUY NEW RECORDS: Moke it a habit to check 
the reviews in HIGH-FIDELITY by such outstanding critics as John 
Conly, Alfred Frankenstein, C. G. Burke, and John Indcox. If a 
new release is worth buying, you'll find it listed. Also, you'll find 
it compared with other recordings of the same composition. Thus 
HIGH-FIDELITY can help you to avoid mistakes, and to choose the 
best recording of any composition you wont. Playing time and 
price of each record is shown. 


SPECIAL FEATURE: The Spring Issue contains C. G. Burke's 
monumental research work which reviews every LP ever made of 
Beethoven's music. In book form, it would occupy 120 pages. 


BEFORE YOU BUY HI-FI EQUIPMENT: Moke it a habit to 
consult the elaborately-illustrated articles in HIGH-FIDELITY on 
record-ployers, styli, tape recorders, FM and TV tuners, amplifiers, 
speakers, and modern decorative ideas for home installations, all 
described in non-technical language. 

Mail Coupon Today! Big Spring issue now ready for mailing. 
CPP SCS e ee See SS SRS SEBS Sees SSS 
2 Mr. Charles Fowler, Editor, High Fidelity Magazine 

26 Audio Building, Great Barrington, Mass. 

Please enter my subscription to High Fidelity Mogozine: 
(1)$6.00 for three yeors (SAVE $6) ($3.00 for ene year (SAVE $1) 
Name___ 


Address — —— 
Add 50¢ per yeor for Conade, $1.00 foreign countri 
SS SSSSSSS SESS SSeS ESSE SSBB 
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indings have zero signal potential to 
vround, the effect of interwinding ca- 
pacitance is completely eliminated, not 
even adding to effective winding ca 
pacitance, because there is no signal 
potential across it. (Any d.c. potential 
between windings will not produce ca- 
pacitance currents. ) 

When the effect of interwinding ca- 
pacitance has been eliminated, the cir- 
cuits of Figs. 6 and 7 become those 
hown at Figs. 8 and 9 respectivel\ 
Now, as in the Lf. case, each circuit be 
mes a simple resonant circuit, in 
hich the impedance connected to the 


low side of the series 
damping, 


high side 


transiormer 1s 
that connected to the 
is shunt damping. Figure 10 
shows the h.f. response due to (a) less- 
than-critical damping, (b) critical damp- 
ing, (c) more-than-critical damping. 

inadequate 


peak are 


while 


Common cases. where 

damping gives rise to a h.t 
interstage transformers operated in the 
plate circuit of triodes, and output trans 
formers for tetrode or pentode tubes 
Careful attention to the circuit can elim 


loss and 


inate an undesirable peak or 


produce the best possible response 


FIFTH PRINTING 


Just off the press 


ano STILL GOING STRONG! 





anthology 


_ . $2.00 


Paper cover 


Distributors write for quantity discount 


The long awaited compilation of reprints from early issues of 
AUDIO ENGINEERING, most of which are unobtainable. 


Contains 37 articles on the following subjects: 


© Amplifiers 
® Speakers 


® Noise Suppressors 


®@ Phonograph Equipment 
© Tone and Loudness Controls 


® Dividing Networks 


hese articles have been of great interest to readers of AUDIO ENGINEER- 
ING over the past three years. Assembled in one volume, they comprise 
the most authoritative reference work for the audio hobbyist. 


-—-——————-CUT OUT—MAIL TODAY - ————~—— 


Book Division, Dept. A9 
Radio Magazines, Inc. 


342 Madison Ave., New York 17, N. Y. 


Audio Anthology. 
Name (print carefully) 


| 
| 
| 
| Sirs: Enclosed is my [] check [) money order for 
| 
| 
| 


copies of the 


rhe internal properties of an audio 
transformer that set a limit to its fre 
quency range at the upper end are its 
leakage inductance and the winding ca 
pacitance of the high (including 
additional capacitance connected across 
the winding externally, such as grid 
input and strays). The ultimate cut-off 
frequency Is inversely proportional to 
the square root of the product of this 
inductance and capacitance. Both thes« 
quantities increase with the size of th 
transtormer so it is clear that smaller 
transformers have an inherently higher 
Irequency range : 


side 





6d RESPONSE 


0OWN 








6b ATTENUATION 


t/ty 
(c) 











Fig. 10. Attenuation responses for high-fre- 

quency cut-off; (A) less-than-critical damp- 

ing; (B) critical damping; and (C) more-than- 
critical damping. 

Successful operation of any trans 
former depends appreciably upon the 
circuit in which it is worked, and the 
manufacturer's specification 
wholiy determine how good any partic 
ular transformer is for the job in hand 
Simple methods of measuring up the 
qualities of a transformer and of deter- 
mining circuit modifications for opti- 
mum performance will be discussed in 


does not 


subsequent articles 
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BE YOUR OWN 
CUSTOM-BUILDER 


1? 
ne baffle form 
process apply to 
need to know 
peaketr (check the 
this 
then 


only 
heations tor 
the cabinet 


tort ula 


inc! 


lrequency 
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OI 


“~, or flared voproduction 


NO OTHER CARTRIDGE CAN 
PERFORM LIKE A PICKERING 


ee 
CUHG! i design 


© re DYNAMIC COUPLING 


throughout the entire audible range 


* DYNAMIC 


COUPLING 
ASSURES 


© constont stylus contact 


with the record grooves 
ee 
spectrum (20-20,000 cps) 
® full frequency response 


® full transient response 
NO RESONANCES 
NO MISTRACKING 


NO GRINDING OF 
GROOVE WALLS 


Pickering Cartridges transmit 
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ors in the raint 


For literature address Dept. A 
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OOOO 000) 


he resulting figure will give vou the 
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ular ibinet well.’ 


ike your cabinet 


(and what he 


could 
spare the sound-proofir 
vour baffle and you'll 
matched unit 
sidering the perfort 
ally made speaker 
Finally 
uggestion: read carefull 
nanutacturer has to sa 
uct. If you question your interp 
ot his explanations, then write 
call him. Critical comment or question 
ing is welcomed and properly answered 
These people are proud of their prod 
ucts, the guaranty enclosed with each 
piece of audio equipment displays their 
pride. Should you find trouble, use that 
warranty. And most important, take ad 
vantage of the advice each manufacture 
offers you. It means the proper 
to your need: better and more 
reproduction of recorded 
sound 


nicely 


we do offer rtant 


the 


retation 


him or 


answet 
attractive 
and broadcast 
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Comparison proves— a 


Well-informed engineers and technicians, schooled in 
the science of clectro-mechanics, know that only wide- 


range frequeney response full transient re- 


the 
reproduction of orchestral 


provides 


sponse; electronic phenomena which enables the 
! j 
all the subtle 


sounds that give cach musical instrument its individual 


music with 


character, 


Pickering engineers and designers have but one objec- 
tive... to produce products that will please the music 


lovers’ insatiable appetite for the flawless recreation of 


recorded music... for the utmost in quality insist upon 


Pickering Audio Components, 


& COMPANY, INCORPORATED 


OCEANSIDE, NEW YORK 
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50 Wotts (Peak: | 
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@ Less than 1% har- 
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get the best in Hi-Fi 
get a BROOK 


BROOK 12A3 AMPLIFIER AND PREAMP 


10-watt amplifier. Low mu triodes in all stages 
Response: + 0.5 db, 20-20,000 cps; hum, 75 db below 
10 watts. Brook transient peak circuit permits high 
output (over 10 watts) without increase in distor 
tion. Distortion at full output: 1.21‘; total har 
monic, intermodulation. Controls: Bass (26 
db boost) and treble; input selector switch; gain 
Pre-amplifier, controls and inputs housed in sepa- 
rate remote consolette Inputs 1 tuner or TV; 2 
magnetic phono. Outputs: 1.5 to 24 ohms tapped 
with separate 500-ohm winding. With 9 tubes and 
5U4G rect.; 6 ft. cable. For 110-125 volts, 50-60 cycles 
AC. Drain, 110 watts. Size: amplifier, 17 
8'.”; preamp., 12% x 64% x3%" Wt.,: 
97-666. Brook Model 12A3 complete. Net 

Easy terms: $29.70 down, $14.88 mo. for 12 mos. 


2.56% 


BROOK 10C3 AMPLIF AND PREAMP 


30-watt, ALL-TRIODE amplifier. Main unit con- 
sists of amplifier with power supply; remote control 
consolette contains pre-amplifier with controls, in 
puts and power switch. Response overall: within 
0.5 db, 20-20,000 cps at all levels. Distortion at 
0) watts: 130°; total harmonic; 1.69°; intermodu 
lation. Hum level 75 db below full output. Controls 
Separate bass (26 db boost) and treble; input sele« 
tor; gain. Inputs: 2 for tuners, 2 with equalized 
preamp for magnetic cartridges. 1 high-gain for 
mike. Outputs: Tapped from 1.5 to 30 ohms with 
separate 500-ohm winding. With 13 tubes and 
U4G rectifier; 6-ft. cable. Amplifier, 17 x 844 x 8” 
preamp., 13 x 6% x 4". For 110-125 v., 50 60 cycles 
AC. Drain, 125 watts. Shpg. wt., 50 Ibs 
97-865. Brook Model 10C3 complete. Net $315.00 


$47.25 down, $23.66 mo. for 12 mos 


FREE 212-paGe cataLoc 
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featuring world's largest stocks of high- 
fidelity components, plus everything in 
Radio, TV and Industrial Electronics. 
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BEST BRITISH RECORDS OF 1950-1951 


Vivaldi 


Beethoven 


Bruch 
Ireland 

Liszt 
Mendelssohn 


Mozart 


Tehalkovsky 


Bliss 
Beethoven 


Bloch 
Dvorak 


Mozart 


Schonberg 


Sibelius 


Chopin 
Liszt 


Rachmaninov 


Schubert 


Schumann 


Paganini 


Tartini 


Walton 


Beethoven 


Faure 


Bach 


Rac 


from page 28 


Noisette 
(Fistoulari) 


Suites 1 & 


Sleeping Princess, Ballet Suite. O.S.C.C 


(Desormiere) 
The Four 
Chamber O 


Seasons Stuttgart 


(Minchinger) 


Op. 5 


CONCERTOS 
Piano Concerto No. 4. Gieseking & Ph.O 
(von Karajan) 
Violin Concerto in D 
(IXubelik) 
Violin Concerto 
8.0. (Kisch) 
Mai Dun,” symphonic rhapsody 
& Hallé O. (Barbirolli) 
Rhapsodie Espagnole. Bachauet 
London 8.0 
Violin Concerto 
(van Beinum) 
Violin Concerto in G, K216. de 
R.P.O. (Beecham). 
Piano Concerto No. 1 
( Dobrowen) 


Haendel & Ph.O 
No. 1. Campoli & New 
Ireland 
& New 
Campoli & L.P.O 


Vito & 
Solomon & Ph.O 
CHAMBER MUSIC 


2 in F. Griller Quartet 
Op. 132. Griller 


String Quartet No 
String Quartet No. 15, 
Quartet 
Quintet for 
Chigiano 
Piano Quintet in A, 

Chigiano 
Quintet in G minor 
Griller Quartet 
Divertimento No 
of the Vienna Octet 
Fiinf Kontretanze, K609 
Baroque Ensemble 
Ode to Napoleon Bonaparte, 
Monod & Villers Quartet 
String Quartet in D minor 


piano & strings. Quintetta 


Op. 81. Quintetto 


K516. Gilbert & 


17 in D, K334. Members 


London 


Op. 41. Adler 


Griller Quartet 


PIANO 


Chromatic Fantasia & Fugue in D minor 
Schnabel 

Preludes: Nun Komm 
Ich Ruf’ zu din 
Lipatti 


& Années de 


der Heiden 
Lipatti 


Chorak 
Heiland & 
The Waltzes 
Deux Legendes 
Kempf 
Suite No. 2 for 2 pianos. Sellick 
The 24 Preludes. Lympany. 
Sonata in B flat (Op. posth.) Kempff 
Impromptu in C minor Op. 90 No. 1 
Schnabel 
Impromptu in E flat Op. 90 No. 2 and 
Impromptu in G flat Op No. 3 
Schnabel 
Impromptu in 
Schnabel 


Fantasia in C 


Pelerinage 


& Smith 


90 


A flat Op. 90 No. 4 


Op. 17. Weisz 
VIOLIN 
Caprices, Op. 1. Ricci. 
PIANO AND VIOLIN 
Sonata in G minor (Devil's Trill) 
Campoli & Gritton. 
Sonata for violin & piano 
Kentner 


Menuhin & 


PIANO AND 'CELLO 
Sonata in C, Op. 102 No. 1. Schnabel & 
Fournier 
Elegie, Op. 24. Lush and Fournier 
ORCAN 
Prelude & Fugue in E minor. Germani 
Fantasia and Fugue in G minor (The 
Great) Marcel Dupre. 


(To be concluded) 
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NEW LITERATURE 


@ Audio-Video Recording Co., Inc., 
Fifth Ave., New York 1%, N. ¥ 


mailed free t iny reader 
king use ¢ ding 


@ Thordarson Manufacturing eee 
Maguire Industries, Mt mel, PEERLESS $.240-0 


making available to the t wien TL 


A Anger-tip reference work covering all tests demonstrate 
5 In luded it he tir ar 
of Alter, cndke, ra d ttanstormer pres PEERLESS 


erial will soon be _ shed 


me gt Sed OF wy mae nen Fk al ! superiority 


@ Centralab Division of Globe-Union Inc., 
Milwaukee, Wis. has prepare a the first 
olor chart ever 


practices of the entir Competitor No. 1 
Included in the 


transformers, swi chboard « bl ; tT) 
Sirsa kee | 
speakers, : adi : F 
Printed in VN 


lor markings 1 
useful in all of electroni mn Competitor Ne. 2 


» 30 x 36-in is through Centra- A | 
ib distributors and jobber 


s PEERLE 
Y, 


@ Cornell- Dubilier Blectric Corp., South om ese 
Pi: 1infield, N s now distributing Cata Competitor No 3 ‘ 
log gly A A a. listing of serv- ’ Write for ¢ 
ice replacement capacitors. Units included 

in the catalog range from tiny moulded | 


plastic types for use in ce rs, PEERLESS 
heavy-duty mica capacitors for ans- t{- 


mitter application. Contained 


photofash capacitors. Catalog 200C m Electrical Products 
be obtained free from Cornell- Dubiliet \ 

jobbers | 9356 Santa Monica Bivd 
@ M. A. Miller Manufacturing Co., 1169 E ' Beverly Hills. Calif 


i3rd St., Chicago 15, LIL announces a re 
vised version of the company’s cross-ref 161 Siath Avenue 
erence replacement . . 1” recording Competitor No 4 New York LN Y 
ind playback needles. Curr as of De- 
ember, 1951, the guide cor illustra- 
tions of various types of needles corre 
lated with corresponding type “de signations 
of all manufacturers. Offered as a service 
to the trade, the guide will be supplied 


seunte Sesto THE NEW NETWORK RECORDER 
e@ University Sentenenent. Ps Ss E N 
‘ ve., WI Piains, N ’ 
t laterent of everyone . 
with the Techni ‘ 
general catalog which | 
inswers to many of the problems con- 
stantly facing sound techr ins and cus 


ye EE INCORPORATES ADVANCES IN 
| . ENGINEERING AND PERFORMANCE 
‘through most radio parts die aes FOUND IN NO OTHER TAPE RECORDER 


——. Sew York | os oes Se Direct drive eliminates idiers and clutches 


publicat 














Self-adjusting, positive disc brakes minimize 
maintenance. Simple threading plus push-button 
control affords foolproof operation 


illustrations g yrs repre t { er . Relay rack panel mounted (illustrated), in 


ent 


~~ A pa erga a Ba eet abet console cabinet or in portable cases, this 
fr electronic parts ybe 
m electronic pa jobbers dependable recorder meets every require 
mt Co., 10617 
© Mictet Misctetent, ry gy oe, 1008 . ment of radio broadcast studios 
to interested engin : 
of Bulletir 


free copy of Bulletin TTS, a 4-page folde just like bei SEE AND HEAR THIS 
Guctance tube testers. Testers deocrived , SUPERLATIVE INSTRUMENT AT 


range from Model 7001, priced in the 


thousand-dollar bracket, to popular-priced 1.R.£. Show, Audio Theatre 314-A 
he for fF - 


models radio service applicatior 


e Astron Companion, 255 Grant Ave 

East Newark, N lists inf« rmation 

value to all users « ae upacitors in C 

AC-3, a comprehensive display 

Company's complete line of dry electroly- 

tics, metallized paper capacitors, and r.f 

interference filters. Clear illustrations are 

enhanced with performance a 

tics, schematic drawings, engineering de- 

sign data, and test procedures. Requests ‘ 4017 W. Jetierses: Sesteveré Lon Angeles 1, Caiora 


for copy must be on company letterhead 
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NEW! 2ND EDITION NEDA and The REPS Dine 


of the only complete 
reference on AUDIO! 


and Dance Together 


ATURDAY EVENING, January 26th, was a Bressler started the speechmaking wit 
§ gala occasion for the members of th i few introductory words, and welcoming 

New York Chapters of both the Na- speeches by Charles Ollstein, President of 
tional Electronic Distributors Association the N. Y. chapter of NEDA, and by Jame 
and The Representatives % Radio Parts Pickett, president of the N. Y chapter 


e 0 
Re roduction Manufacturers. They turned out in full the REPS put everyone in a good frame 
1 at New Jo 


strength for a dinner and dance mind. Honored guests were Joe De Mam 


” York’s Commodore Hotel, and festivities bro, president of the Boston chapter of 

of SOUND lasted from 7:00 p.m. until exhaustion NEDA, and Mrs. De Mambro, and _ the 
Starting with hors d'oeuvres and cock- speakers’ table was graced with NEDA 

by OLIVER READ tails in the mat koom, and continuing vice-president Rubin Green, REP vice 
with a full-cours mignon dinner president Harry Finkelstein. and secretary 
— ag Se Pigg 'S. treasurers William Green for NEDA and 
and thet iadies ‘ iter tv] ! c ] +? the r 


Yorl ' for the REPS, togetl 
ork lashior 


\ 
The affair was staged by t Joint Con ’ 
mittee, consisting of NEDA Chairman Mi RETIRE Was D1 nae (Ale 
ton Fischer with Rubin Green and Fred ° artists neluding 
Rosenstein and the REP Chairman Jules Jo r of Philadelphia, the Andrews 
Bressler with n Bittan and James Twins I e specialties, singer 
Pickett 1 the committee reports that Johnstor id his wife, Liza Rutheri 
vey | + nad ] y + 


Ma 


A "Must" for 

Sound Engineers, Hi- 

Fi Enthusiasts, P. A. 
largest selling Men, Broadcasting 
book in its field Stations, Recording 

Studios, Students 
CONTENTS: 
A Partial List of Authoritative Chapters: 
Behavior of Sound Waves; Basic Recording 
Methods; Lateral DiscR ding; Microgroove 
Recording; The Decibel; Phono Reproducers; 
Styli; Microphones; Loudspeakers and En- 
closures; Dividing Networks and Filters; At- 
tenvators and Mixers; Home Music Systems; 
P.A. Systems; Amplifiers; AM and FM Tun- 
ers— PLUS HUNDREDS OF OTHER SUBJECTS 














Now you can have all the right answers to 
any subject in the field of Audio. Learn how 
to select and get the most out of recording 
equipment. Tells you how to select the 
proper amplifier for given applications, how 
to test amplifier performance, how to elimi- 
nate hum. Explains microphone, speaker 
and pickup principles and selection factors. 
Shows how to utilize inverse feed-back, ex- 
panders and compressors. Covers hundreds 


of subjects—a vast wealth of reliable infor- . 
mation found in no other single volume. If in 
you work in the field of Audio, this book be- 


longs in your library. Order your copy today! 


6" x 9” 
Nerd Covers OMY $7795 EN 
800 pages 700 illustrations bacley bd 
peor _ THE DATE: May 23rd and May 24th 
Order from your Parts 
Jobber, write direct t 
HOWARD W. SAMS & CO., INC. THE TIME: Opens 10, 00 a.m. Friday, May 23rd 
2201 E. 46th St., Indianapolis 5, Ind. 
My (check) (money order) for $ : Closes 9:00 p.m. Saturday, May 24th 
is enclosed. 





THE PLACE: The Conrad Hilton Hotel, Chicago 


copylies) of The Recording & ° . ‘ 
Reproduction of Sound (RR-2). $7.95 per copy. Quality Audio comes to Chicago 


Will YOU be there? 
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MONTHLY SUMMARY of product 
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York City, publishers of Radio’s Master aa of industrial broad- 
To save 


shipment, 


special-purpose — s 
in lying the 
These Reports will keep you up-to-date in ALL TvPES " STOCK —_ melin 
- i 
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Guide, Radio’s Master—available through @ Ignitrons ~— 0g 
local radio parts wholesalers @ Cold-Cathode See Your 1952 ALLIE 
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@ Oscillograph Tubes rr a oe 4 - 
o-oo a test instrumer . os 
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: py seo eae audio amplifie ~ ac oan “al 
, o the wo 
a jae available from — 
FE ss : ts ‘ | | : stocks. Write today for you 1 


eS -gauge tuding © panee JOIRE 5OF Interchangeability copy of the comp we ste" Allies 
n fae Ae an Pe Directory ALLIED Catalog Radio 


guide to selection of FREE! Send for it now ~~ ere 


source 


supply 


- to your aALLiep Catalog for 
coer a parts 
tools 


ANTENNAS AND ACCESSORIES 
AmPRENGL Temporat ! tubes, 


$9.30 
BRACH MFG CO. Withdrew 34 11 Valuable whe 
& 3439, 4-Bar 4 TV Anter acke hile inere CA tube type rep 
Scat ther Hoe of TV antes & ites Proere, Lists 1600 tube TYPES ALLIED RADIO 
rReWAX ‘prooucts. Bes ed their entire price Write tor FREE RCA Guide 823 W. Jackson Bivd., Dept 17-C-2, Chicage 7 
mavetco wre C8. Reduced pric following categories No. 37-046. 
ce: FM Dig T vole ole 
a Arra 
Stacking Arra 
TAYLOR MFG. Five new 
Ante a Mast Baves 


BOOKS AND MANUALS 


SAMS, NOWARD W. Added RR-2, “The Recording ond MISSING AN ISSUE? 

Photofact sets in Deluxe Binder, 151 thru 160 at $18.39 1949 Oo 

: 1950 Oo 
van mosTaAne. I reased pris hn 1951 ‘ Oo 
1952 
MISCELLANEOUS RADIO, TV 
AND ELECTRONIC PARTS 1949—4 — —ean _ 1951, 1952—.3 
aupio DEVELOPMENT ce Redu f Output " D—$1.00 cach 9 cosh A, ae ae one 
$2 et and t net AUDIO ENGINEERING 342 Madison Avenue New York 17, N. Y. 
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sdded new 
SBBT 


added Switche 
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three new “'I erie S 1 t neasurin struments yam igh-? 
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and PSR 25. 50 and 10 i ishing - circuits, lowest possible cir 
F, and . while increasing ¢ of Insulator : a iit loading is vital. Impr 
Gs.1 a A 
i a > ents » Mode x . 
MUCLEAR INSTR. & CHEM. CORP. Introduced Model ments in Model 1008 
613A “Clas mee ter’ at $139.50 net and MRI Meter - cathode follower circuit 
nt > Jouble-shielded 
DPK, Voltage pet Spear he tye 
Doubler » $26.75 net 4 O9E. 6-ft. Power redu , input ipa 
Supply cord te et y nly 3 mmf. Ing 
PLAMET MFG. Added seven new Items to thei t Dry eR aptae: ‘ z 
Electro Capacitors INTERMODULATION METER — a 
RAYTHEON ‘In reased price of Rectifilter RFR-1044 GR t P : spcps 
0.00 User oo and Withdrew RFR-1044 G Highest Professional Flexibility at Output Z: 200 
STANDARD TRANSFORMER. Redesignated Line Adjuster Reasonable Cost. *hms. Output 
P-6441 thru P-6444 to PV 6441 thru PV 6444 at same input voltage vatio: O50, Ussblle to mverel bus 
br Model 165 IM Mete s especially ¢ > 
TRIAD TRANSFORMER. ‘Prices on D-1 and D-2, Horizonts ~ del 165 I : “ 2 gene ated, Se dred ke. Price $96.50 
, yeock) . ers reverted to old pri aboratories, broadcasters, recording studios 
f $¢ Signal generator, analyzer, voltmeter in single Do 
TV DEVELO ent. " ndded 202-12, Electric Cord Shortener case. Reads % IM, amplifier output directly 
at $1.80 net TN-100, TV Knobs sets at $1 ‘ on meter. Provides for use of scope to analyze 
added a new series of 6 set screw type rad bs & 
available in quantities of 50 


70 megs, 3 mmf, with 


you have the data on our new 
GALV ANOMETER-PROTECTOR? 
Write NOW for Catalog A. 


cure IM causes: full graphic instructions 

supplied. Wide range of low & high test fre 

RECORDING EQUIPMENT, SPEAKERS quate: @ on Stem, SO oS a) NSTRUMENT 
: , ternally; standard 2, 7, 12 ke internally, 2-20 at ms y U 
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AMERICAN MICROPHONE. Added four new items to their ine, 4:1; for more accurate HF testing, 

CLEVELAND ELECTROWICS. Added Model 18, Automobile . 8% x 19” rack-type panel; 842” deep. Dept = 133 WEST 14th STREET. NY 1I.NY 

Rear Seat Speaker at $5.37 net ted $250.00 
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AUDIC 


ENCINE EHNG 


This is our 
GROUP SUBSCRIPTION PLAN 


You and your friends and co-workers 
can now save up to $1.00 on each sub- 
scription to AUDIO ENGINEERING. 
The more men in a Group, the more 
each saves. If you send 6 or more sub- 
scriptions for the U.S.A. and Canada, 
they will cost each subscriber $2.00, 
1/3 less than the price of a regular 
|-year subscription. Present subscrip- 
tions may be renewed or extended as 
part of a Group. 


AUDIO ENGINEERING is still 


© The only publication devoted 
entirely to Audio— 

© Recording 

© Broadcasting equipment 

® Acoustics 

© Home reproduction systems 

© PA systems 

® Psychoacoustics 


(Please priat) 





Name 
Address 


Position Company .. 





Name 
Address 


Position PE oeiesnace 





Name . rer rr Tree Te TT Tre 
Address 


Position ‘ Company .. 





Neme . bh eeatateseeees 
Address ‘ fad abe 


Position . Company 





Name 
Address 


Position Company 





0 ee re ee Pee ee eee er 
DD sted bbengeeeeeCeeheeubences 


Add $.50 to each Foreign subscription 
ordered 


RADIO MAGAZINES, INC. 
342 Madison Ave., N. Y. 17, N. Y. 
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for GE. Cartridges 5 for Astatile 4 for Ele 
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2 for RCA for St B 2 for 
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ScOTT, HERMON HOSMER 9 aplrce relay-rack Type N 
221-A Laboratory An fle i ry t 
wa it $1 et and 221 MI A fier at $165 
t available or cial order, (Output impedances of 4 
8, 16, and 500 ohms } 

UNIVERSITY LOUDSPEAKERS. Dittu e 8 added 
$21.60 MM2TC-T and MSR-T, Ra ad and Marine 
type speakers with transformers and volume control added 
at $17.10 net each rein d transformer model 
wag at $3.00 net while withdrawing RBP-S and 

BP-12. Radial Cone-Spe aker Projector 
ural RADIO. Withare 30 items and added 4 items t 


ine = cota ‘alse added series of 8 tras 





TEST EQUIPMENT 


SIMPSON ELECTRIC. Decreased Drie 8 _of ac. voltmeters 
Me s 155 5 nd 157 te 7.50 net for ranges 
reased prices of 
57 to $8.10 net for 
voltmeters Models 
7.65 net for ranges 





TOOLS AND HARDWARE 

UNGAR ELECTRIC TOOLS. No 535 a Unit intro- 
fred at $1.10 list. Due to the f Tellurium the 
following items replaced with \” ELKALOY A tips 
#331 Bre ge pene! =. to "seplace 253780, #332 

s (chisel tip to 





irve reple = and = 


ba $1 
WELLER ELectric Dacceened prices or 





TUBES—RECEIVING, : _aatrmataaaes 
SPECIAL PURPOSE, ETC. 






G.E. I & Transmitt ne 
Tule ice: r 
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with the OPS ing 
Tubes 613 Tube 
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1 price of Videotron 21FP4A to 
sed 1OBP4 and 10BP4A to $23.00 


AGS t 
NATIONAL UNION. | 


$45.00 net and de 





net and 16AP4 to $38.00 net 
RAYTHEON. Added two Picture Tubes, 17AP4 an . eg 
decreased »s of 15 Picture Tt r 
13” 19°, om A inereased pri A 1THPA 
to $27.20 Su Dealer Price 
THOMAS FLE“TROSICS, Pecreveed pr or 11 Popper 


Ray Tubes in 10”, 16”. 17”, 19%, 20” and 21” 

increas prices on three 16” tubes... 
a ithdrew two 19” tubes added six in 16”, 17%, 
20”, and 21” sizes 
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AUDIO PATENTS 


[from page 6] 


the product of resistance and transcon 
ductance is the same in both cases. With 
the 6BN6 the accelerator resistor would be 
somewhat higher than the plate resistor. 
To get maximum amplification, the third 
grid, instead of being tied to cathode, may 
be biased 2 to 5 volts positive 

Though the writer has not tested the 
circuit, it would seem to have excellent 
inherent balance throughout the frequency 
range. The impedances of both outputs are 
of the same order, there is no Miller effect, 
and one output phase has not been obtained 
by putting signal through two stages as 
against one stage for the other, as in most 
inverters 

Copies of any patent may be obtained for 
25¢ each from the Commissioner of Patents, 
Washington 25, D. C. 


— CLASSIFIED — 


Rates: 10¢ per word per insertion for noncommercial 
advertisements; 25¢ per word for commercial adver- 
tisements. Rates are net, and mo discounts will be 
allow Copy must be accompanied by remittance in 
full, and must reach the New York effiee by the first 
of the month preceding the date ef issue. 

















SENSATIONAL REALISM that is hardly 
believable from ie radio phonograph. Call 
Linville 2-S615 


THE AUDIO EXCHANGE buys and sells 
quality high-fidelity sound systems and com- 
ponents. Guaranteed used and new equip 
ment Catalogue Department AE 159-19 
Hillside Avenue, Jamaica 32, New York. OL 
8-0445 


PARTNER wanted for established a 
Fidelity business in Washington, D.C. Write 
Box CM-1, Audio Engineering 


CUSTOM QUALITY Williamson amplifiers 
n prices. New Peerless S8-265-Q out- 
> x MecProud horn with GE §8-1201D, 
34%. Dr. Nicely, Kenton, Ohio. 






WANTED Worn sapphire needles—GE 
Audak, Astatic, ete. for microphotographing 
Box CM-2, Audio Engineering. 


FOR SALE: In cases—one Magnecorder 

i & PT6 $37 one Magnecorder 
PT6-J & PTs AH, $475; Presto PT900R1 
yrtable Tape, 3 50-ohm inputs, $650; Altec 
3B Amplifier, $65; make offer on Presto 
playback ae Ye unit; Presto 
ording head $25; Presto 6N recording 
20; Shipping changes COD. MASTER 

N RECORDING CO., Box 1060, Des 
Moines 11, lowa 











FOR SALE: Leeds and Northrup decade 
resistance box, 0-999.9 ohms in steps of 0.1 
ohm, $39. Heathkit VTVM, built, $17. Heath 
kit capacitor checker, built, $12. Jac Holz- 
man, 189 W. 10th St.. New York City. OR 
5-7137 


1941 REK-O-KUT table and overhead lathe 
Brush cutter. Best offer over $60 cash or 
ae nt. Details on request. Gordon, OMR 

138, Keesler AFB, Miss. 


WANTED Jensen 18-inch Auditorium 
speaker, model M18-DC. C. Bonsell, 79 Dover 
St.. Dayton 10, Ohio 





PRESTO 900R1 tape recording mechanism 

325. RCA 15-watt PA amplifier, $60. Tran- 
scription arm with new GE cartridge, $25 
Pilotuner and AM Presto tuner, $90. KECO- 
ART, 1305 Market St., Philadelphia, Pa. 


WOULD LIKE to purchase used Ampex or 
Magnecorder. State model, condition, price. 
Jac Holzman, 189 W. 10th St.. New York 
City 





FOR SALE 
#1—31” high, 
#224" « 19” « 15”, 3 en.ft.. both painted 
light gray, and ined with oy = Sloping 
front suitable for WE 72S8B, 

56A; make offer. T. M. Olsen, 

St Bronx 70, N. ¥. FA 4-4866. 


totally enclosed cabinets, 
an 


wide, 17” deep, 5 cu.ft. 











PROFESSIONAL 
DIRECTORY 








Custom-Built Equipment 


U. S. Recording Co. 


1121 Vermont Ave.. Washington 5, D. C. 
Lincoln 3-2705 
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Improved Cathode Bias Circuit 
Affording Fixed Bias 


JOHN A. 


FTEN IN THE INTERESTS of economy, 

simplicity, or dependability—or all 
three—the designer of an audio output 
stage will decide to sacrifice the claimed 
advantages of fixed bias and use cathode 
bias. The conventional fixed-bias ar- 
rangement usually requires a separate 
transformer, or a bias-tapped power 
transformer, and a _ separate rectifier 


MULVEY 


bias circuit. The 
idea is to return the grid circuits of the 
output tubes through a network built 
iround the usual cathode bias resistor 
rhis can be made to provide a fixed bias 
voltage between grid return and cathode. 
By choosing a suitable resistance value 
for the cathode resistor such that the 
voltage developed due to the 


is basically a cathode 


Lcross it 


























— 





2,700 


thewannare 











Fig. 1. Output stage 

arrangement to pro- 

vide fixed bias from 

a cathode-bias cir- 
cuit 








ited = filtering 


with its ! network, 
besides the need for fusing the plate 
circuit of the output tube to protect it 
in the event of bias failure. Most fixed 
bias circuits take time to develop a bias 
voltage after a set is turned on, and 
thereby are apt to allow a certain period 
of improper to the output 
tubes. Though this interval of time may 
be small, it becomes significant when it 
recurs repeatedly as the set is turned on 
and off, as any amplifier usually is. With 
some tubes—the 6AS7G, for instance 
the manufacturers specifically 
recommend fixed bias operation, 
even a short period of high current drain 
from the cathodes before they are fully 
heated will seriously harm the tube 
hese considerations sway most de 
signers to ignore fixed bias 

1 


assoc! 


operation 


do not 


since 


igram shows a 
the 
i} with what 


The accompanying di: 
simple inexpensive method used by 
vuthor for achie ving hxe 


2080 S. W 


land 


SpPrin Gerd 


Ure. 
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de current consider 
ore than required for bias voltage 
a circuit such as that shown can be wired 
in parallel to it that will give almost 
periect re gulation to a volt ige de veloped 
between Ipoint in the branch 
ind the cathode. A filter capacitor could 
substituted for the OC3 VR105 

n. However s would delay some 

iat the bias voltage developed for the 
id. For such a substitution, O80 
used instead of 
shown. The use 


will be 


some mic 


ohm resistor should be 


the 2700-ohm resistor 


of a capacitor in this manner does pro 
vide one advantage in addition to a 
small saving in time of assembly and in 
expense, and it does provide a favor 
able automatic bias change with chang- 
ing line voltage. The potentiometer 
shown is for balanci 
in the two tubes or 
as the 


iv plate currents 
in the two sections 
6AS7G. 

, 


the mhiseives for 


of such a tube 
Modifications 
ther tubes which require less bias volt- 
OA3/VR75 will provide an 
required plate voltage 


suggest 


ue. The 


economy ot 


1952 


in- Tome 


HEADQUARTERS FOR 
SOUND EQUIPMENT 








NEW SENSATIONAL COLLARO 
3-SPEED 
RECORD 
CHANGER 


Available with the new orthodynamic 
Pickup with Twin-point Styles 


NEWCOMB AMPLIFIER 
Complete line 
of High Quality 
Amplifiers, from 
small single 
units to large 
rack installa 
tions 


ae (2 


SOUND AND RECORDING CO. 
1527 CHESTNUT ST. 
PHILA. 2, PA.- RI-6-8388 


Model HO10 High Fidelity Amplifier 
and Model RXPX Remote Controller 
YOU LEAD THE ORCHESTRA. from 
your favorite easy chair - - with complete re 
mote control of function selection. volume 
tone and record equalization 
Permits instant aedjustment for 
maximum enjoyment of each 
selection on redio or 

Handsome. compact re- 

a 

plements every decor 


@ee3 “Se 


i cL 
Write for FREE catalog A 


David Boge 
@ = co., inc. 


663 BROADWAY, NEW YORK 12. WY 








APPLICATION 


AUDIO engineering society ,,,,',,,, 


P.O. Box 12, Old Chelsea Station, New York 11, N. Y. 


adinission into 


the Audio Engineering Society. Grade desired 
advancement in 


nt Duties 
n Detail (Student 


Experience 


Member of Other Societies 
Give Names or Abbrevmations, and Grade of Membership 


SCHOOL ATTENDEI COURSE DEGREE 


ADMISSION REQUIREMENTS 


\ Member, according to the constitution, may be any person active in audio engineering who has an academic degree or its equivalent in scientific or 
professional experience in audio engineering or in a closely related field or art. Such a person shall, upon election, be entitled to all the rights and privileges 
of the Society 
n Associate Member may be any person interested in the objectives of the Audio Engineering Society and, upon election, shall become entitled to all 
the rights and privileges of the society except the right to vote or to hold office or chairmanship of standing committees 
A Student Member may be any student interested in audio engineering and enrolled in a recognized school, college or university. A student member is 
not eligible to vote or to serve on committees except in his own local chapter 
hree references are required with application for the member pare two for associate membership and one for student membership. References should 
be familiar with your work; they need not = members. Yearly dues are $7.50 for member, $6.00 for associate and $3.00 for student, each of which is halved 
f{ the date of application is between April Ist and September 30t 


Payment must accompany application, and application must be signed to expedite handling. 


REFERENCES 


Company and Addre Title or Position 


Signature of Applicant 


PLEASE DO NOT WRITE IN THIS SPACE 


Application Dues Pay- 
o Admissions ment to 
Committee Treasurer 





Application Amount 


Application Date Membership 
eceived Received 5 


Approved by Approved Card 
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TWIN- 
TRAX” 

UN a3 

RECORDERS 


e 
...give you more 

MORE MODELS 
the most complete variety of recorders 
for professional, semi-professional and 
experimenter use 

MORE FEATURES 
for better quality, smoother perform- 
ance and easier operation. 

MORE VALUE 
because our direct sales policy saves 
you dealer markups. 

Send today for our catalog 5109 which lists complete 


technical specifications and performance ratings for 
all recorder models and accessories. Trademark Reg. 


AMPLIFIER CORP. OF AMERICA 


398 Broodway New York 13, N. Y 








If you are moving, you must notify our Cir- 
culation Department at least 5 weeks in 
advance. The Post Office Dept. does not 
forward magazines sent to wrong destina- 
tions unless you pay additional postage, and 
we can NOT duplicate copies sent to you 
once. Please give old and new addresses. 


RADIO MAGAZINES, INC. 
342 Madison Ave. 
New York 17, N. Y. 








AE BOUND VOLUME 


is ready 


IT Is 
Rugged 
Handsome 
Permanent 


Convenient 


a valuable addition to your library 


$8.99 


Order now—Limited Supply 


AUDIO ENGINEERING 


342 Madison Ave.. N. Y. 17, N. Y. 
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hg <n. uppoi z ork state sales 
p by David Bogen Co., New York City 


LETTERS 


from page 10 
I do not think you should diffuse your 
emphasis into the problems of all types of 
intelligence carriers—leave that to others 
And, if readers could stand Latin and 
Greek roots in one name, | suggest Da 
tumism Engineer is a possible name 
NLA pore ece 
The Rollin Company 
2070 N. Fair Oaks 
Pasadena 3, California 
(We think we've got about all we can 
handle with Audio alone.—Ep.) 
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ciarxstan MAGNETIC PICKUP 


AT last a quality variable reluctance, bal- 
anced armature magnetic pickup at low cost 
The Clarkstan Model 204 features removable 
and replaceable stylus to permit use with all 
recordings, LP microgroove, and commercial 
pressings. Change the size of the sapphire ball 
point as desired without altering fine perform- 
ance. Weighs § an ounce and plays all popular 
record changers having standard mounting holes 
4” between centers. Encased in a beautiful 
transparent case 14” overall length. Velocity 
responsive (flat + 2 db) from 50 cps to 12,000 
eps. Delivers .030 volt from average record 
PRICE 224 ~cartridge only with sapphire 

needle $5.40 net 

22(4-D cartridge only with diamond 


needle $21.00 net 


See your jobber or write for Bulletin 9A 





CLARKSTAN 


cour ELECTRONICS DIVISION 9A 
11921 W. PICO BOULEVARD 
LOS ANGELES 64, CALIFORNIA 











PROFESSIONAL-TYPE 


TAPE RECORDER 


Uses Your Amplifier! 
COMPLETELY 
PORTABLE 


NET 


re. Be $89.95 


Own a better tape recorder mike 


—at a tremendous saving! 
audio am 
f pe performance 
RMA. ‘Gandeok T%” per 
lity equal to professional re 
nd. Complete master 
ng its for Radio-Phone 
Amplifier and Headphones 
Bias and Erase. Neon Record 
Knob Mechanism Control 
ORDER NOW ON 15-DAY TRIAL 
YOUR MONEY BACK if not fully satisfied 
within 15 days. We prepay transporta- 
tion charges if you send remittance with 


order. 
WEXCO, INC. 
WEXCco, imc 
Dept. A 5 
54 Illinois St., Chicag 
tapedies ter te 


See ee 


} Ship €C.0.D. 
Lape Master 














SPEAKEASIES 


Although there is no “boom” in the repro 
duction given by the Hartley-Turner 215 
speaker (because they have no bass resonance) , 
there has recently been quite a boom in Hart- 
ley-Turner speakeasies. If you wonder what the 
heck these are, then you are not a subscriber 
to our technical data and news service. 


But you who are know all about them, and 
our honest advice to you is that you start form- 
ing one just as soon as possible, for the simple 
reason that our ramifications throughout the 
U.S.A. are—well, just ramifying more than ever, 
and the time may come when you will not be 
able to do so because we have so many agents 


It is significant that this spurt in co-operative 
trading has come just after our visit to the 
Audio Fair, for the aftermath of that, apart from 
the obvious one of there being many more ad- 
mirers of the 215 than ever before, is that it 
will not be very long before we enter the sec- 
ond phase of our “American campaign.” 


First we had to introduce you to a new and 
entirely exciting speaker which sounded like no 
other simply because it sounded REAL. After 
three years we can say with pride that the 215 
is now very well spoken of in all quarters, and 
we are told that the company behind the 
speaker is not so bad either. Now we enter the 
period of solid establishment, for our speakers 
have come to stay with you for all time, gain- 
ing new friends. How that will be done will be 
told to you as our plans develop. 


We are hopeful that by the time this ad ap- 
pears, ali our subscribers will have been given 
a foretaste of what is to come. If you are not 
a subscriber, the cost is just one dollar bill 
There is nothing further to pay, and you will 
also be introduced to the speakeasy. 


The price of the 215 speaker is $48.00 (all 
charges except import duty paid), but if you 
are a member of a speakeasy it will cost you 
less. And at that price we are quite prepared 
to put it up against any other speaker at any 
price. 


But if you don't feel like parting with a dol 
lar, we shall be glad to send you a very compre- 
hensive technical report on the speaker which 
will confirm what we have just said. Just a post- 
card saying We will do the 
rest. 


“report please 


H. A. HARTLEY CO. LTD. 
152, Hammersmith Road 
London W.6, England 
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PARTRIDGE 
WILLIAMSON 


OUTPUT TRANSFORMER 
Built to the 
original specification 


De-luxe model now available from stock from all 
important Radio Stores throughout the U.S.A 
(Price $26.00 duty paid) 


This transformer is now accepted as the most 
efficient in the world. According to “Audio En 
gineering” (Nov. 1949), there is no U.S. equiva 
lent. Thousands already sold in the U.S.A. 
Partridge CFB Output Transformer, accepted as 
Series leakage induct .10 mbh., 
primary shunt induct, 130 H., with “C” core 
construction and sealed. (Price 
$40.00 duty paid) 

The Following Stores are among those now 

tocking Partridge Transformers. 

Harvey Radio Co. Inc. Terminal Radio Corpo 
103 West 43rd Street as conti ei ai 
Ne York 18 >, Cort'and reet, 

sellinzen New York 7. 
Electronic Wholesalers Gates Radio Company, 
Py 2700 Polk Avenue, 
2345 Sherman Ave., Houston Texas 
Washington, D. C. Wholesale Radio Parts 
Rad lect Co. In 

— Electric Service 311 W. Baltimore St 
Baltimore 1, Maryland 
Sole Agents in Canada 
Atlas Radio Corporation 
560 King Street West, 
Toronto 2-B. 


If you are unable to purchase Partridge trans- 
formers in your city, write to us and mention the 
name of your deaier. 


without rival 


hermetically 


5 North Howard Street, 
Baltimore 1, Maryland 


Gates Radio Company, 
Quincy, Iilinois 


Fullest data, including square-wave tests, distor 
tion curves, etc., together with list of U. 
stockists rushed Air Mail to you 
PARTRIDGE TRANSFORMERS LTD. 
TOLWORTH, SURREY, ENGLAND 














put ‘er here, 
partner! 


100,000 Mail bexes in 
the Lnited States are your part- 


ners in the fight against cancer 


A contribution addressed to 
“Cancer” in care of your local 
post office will help guard your 
family, yourself and your com- 
munity 

Next time you see a mail box, 
“put ‘er there, ee 
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METERS ARE 
ACCURATE... 


ae 


The Reason? 


There are differences in Magnetic Oxides. 
ORRADIO molecular lubricated oxides are 
more stable to coating conditions and turn 
out more uniform dispersions ... that is one 
of the reasons for the growing acceptance 
of ORRADIO Tape. 


Be sure your next Tape has molecular lubri- 
cated oxide. You can be sure of the finest 
recordings possible with ORRADIO 211RPA 
Plastic Base Professional Tape. Available at 
your local Radio Parts Distributor or af your 
favorite Photo Supply Store. 










MAKE THIS ABSOLUTELY FOOL-PROOF TEST 
BY ACTUAL METER READINGS: 


Q = Splice end-to-end, ORRADIO IRISH BRAND 211 RPA with any 
conventional tape you may be now using. 


© Record a 6000 cps audio signal through the splice from ORRADIO 
211RPA to the ‘‘comparison" tape. 


© Rewind and play back with your VU meter across the output. 


THE DIFFERENCE WILL BE STARTLING! 


SIGNAL-TO-NOISE 
RATIO 


The greater Volume Output of ORRADIO IRISH TAPE. 
The greater Amplitude Constancy of ORRADIO IRISH TAPE. j 
The greater Signal-to-Noise Ratio of ORRADIO IRISH TAPE. 

The performance results will be comparable at other 


frequencies, as well. This is metered proof of the 
superior quality of ORRADIO IRISH Magnetic Tapes. 











SOUND RECORDING 


ORRADIO INDUSTRIES, INC. 








ULTRA COMPACT UNITS...OUNCER UNITS 


HIGH FIDELITY.... 


SMALL SIZE 


FROM STOCK 


UTC Ultra compact audio units are small and light in weight, ideally suited to remote amplifier and 
similar compact equipment. High fidelity is obtainable in all individual units, the frequency response 
being + 2 DB from 30 to 20,000 cycles. 


True hum balancing coil structure combined with a high conductivity die cast outer case, effects good 
inductive shielding. 


Type Secondary List 
Ne. Application Pri impedance Impedance Price 
A-10 Low impedance mike, pickup. 50, 125/150, an0/20, 50 ohms $16.00 
or multiple line to grid 333, 500/600 ohms 
A-11 Low impedance mike, pick 50, 200, 500 50,000 ohms 18.00 
or line to 1 or 2 grids (multiple alloy shields for low hum pickup) 
A-12 Low impedance mike, pickup, = rege 200/250, 80,000 ohms overall, 
or multiple line to grids 500/600 ohms in two sections 
A-14 Dynamic microphone to one = S 50,000 ohms overall, 
or two grids in two sections 
A-20 Mixing, mike, pickup, or mul- - 125/150, 200/250, 50, oe 200/250, 
tiple line to line 500/600 ohms 333, 500/600 ohms 16.00 
A-21 mixing, low impedance mike, my 200/250, 500/600 50, 200/250, 500/600 18.00 
pickup, or line to line (multipie alloy shields for low hum pickup) 

A-16 Single plate to single grid 15.000 ohms €0.000 ohms. 2:1 ratio 15.00 
A-17 Single plate to single grid As above As above 17.00 
8 MA unbalanced D.C 

A-18 Single plate to two grids 
Split primary 
A-19 Single piate to two grids 8 15,000 ohms 
MA unbalanced D.C 
A-24 Single plate to multiple line 15,000 ohms 


15,000 ohms 80,000 ohms overall, 
2.3:1 turn ratio 
80.000 ohms overall, 
2.3:1 turn ratio 
50, 125/150, 200/250, 
333, 500/600 ohms 
A-25 Single plate to multiple line 15,000 ohms 50, 125/150, 200/250, 
8 MA unbalanced 0 C 333, 500/600 ohms 17.00 
A-26 Push pull low level plates to 30,000 ohms - 125/150. 200/250, 
multiple line plate to plate 333, 500/600 ohms 
A-27 Crystal microphone to mul- 100,000 ohms 50. 125/150. 200/250, 
tivle line 333. 500/600 ohms 16.00 
A-30_ Audio choke, 250 henrvs «@ 5MA6000 ohms D.C..65 henrvs @ 10 MA 1500 ohms D.C 


12.00 
A-32__ Filter choke 60 henrys @ 15 MA 2000 ohms D.C.. 15 henrys @ 30 MA500 ohmsD.C. 10.00 


16.00 


TYPE A CASE 


1%" x 


1%” 


x 2” high 


UTC OUNCER components represent the acme in compact quality transformers. These units, which weigh 


one ounce, are fully impregnated and sealed in a drawn aluminum nousing 7%” 


diameter . . . mounting 


opposite terminal board. High fidelity characteristics are provided, uniform from 40 to 15,000 cycles, 
except for 0-14, 0-15, and units carrying DC which are intended for voice frequencies from 150 to 
4,000 cycles. Maximum level 0 DB. 


<. 
OUNCER 
CASE 


Yq" Dia. x 1%” high 





Type List 
No. Application Pri. imp. Sec. imp. Price 
0-1 Mike, pickup or line to 50, 200/250 50,000 $14.00 
1 gri 500/600 
0-2 Mike, pickup or line to 50, 200/250 
2grids Ss «500/600 
Q-3__ Dynamic mike to 1 gri 7.5/30 __50,000 3.00 
0-4 _ Single plate to 1 a 15,000 ~_60,000___ 11.00 
0-5 __ Plate to grid, D.C. in Pri 15,000 60,000 11.00 
0-6 __Single plate to 2 grids 15,000 95,000 13.00 


0-7 Plate to 2 grids, 15,000 35,000 13.09 
D.C. in Pri 


50,000 14.00 


0-8 __ Single plate to line 15,000 50, 200/250, 500/600 __!4.00 
0-9 _ Plate to line, D.C. in Pri 15,000 50, 200/250, 500/600 __ 14.00 
0-10 Push pull plates to line 30,000 ohms 50, 200/250, 500/600 4.00 
late to plate eel 

0-11 __Crystal_mike to line 50,000 50, 200/250. 500/600 14.00 
0-12 Mixing and matching 50, 200/250 50, 200/250, 500/600 13.00 
13 Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C 6000 ohms 10.00 
0-14 50:1 mike or line to grid 200 2 megohm 14.00 
0-15 __10:1 single piate to grid 15,000 1_ megohm 14.00 


150 VARICK STREET ; . 


NEW YORK 13, WN. Y. 
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, WN. Y., 





CABLES: “ARLAB’ 





